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LETTER    OF   TRANSMITTAL 


Hon,    Stephen   W.  Downey, 

President  Board  of  Trustees, 

Laramie^   Wyoming, 

Sir: — I  have  the  honor  to  submit  herewith  the  An- 
nual Report  of  the  Wyoming  Agricultural  College,  and 
the  Agricultural  Experiment  Station  connected  therewith, 
for  the  year  1894. 

The  report  will  be  sent  to  all  similar  colleges,  the 
Honorable  Secretary  of  the  Interior,  and  also  to  theJHon- 
orable  Secretary  of  Agriculture,  as  required  by  Congres- 
sional enactment. 

Very  respectfully. 


_    President. 

University  of  Wyoming, 
Jan.  2,    1895. 
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ANNUAL  REPORT 


OF    THE 


Wyoming  Agricultural  College. 


In  accordance  with  Congressional  enactment,  I  here- 
^'•ith  submit  my  Fourth  Annual  Report. 

The  Wyoming  Agricultural  College  is  placed  under 
the  control  of  the  Board  of  Trustees  as  one  of  its  distinct 
schools,  and  by  them  placed  in  charge  of  an  Agricultural 
Committe,  as  may  be  seen  by  reference  to  the  list  of 
Trustees  and  their  organization  as  given  in  the  introduc- 
tory pages  of  this  report. 

In  the  introductory  pages  of  this  report  may  also  be 
found  the,  names  of  the  faculty  now  giving  instruction  in 
the  Agricultural  College.  It  is  due  the  public  to  say  that 
some  of  these  Professors  occupy  similar  chairs  in  the  Uni- 
versity College  of  Liberal  Arts,  and  thus  a  great  expense 
is  saved  the  State  by  the  consolidation  of  Faculties,  and 
i  classes  when  possible,  as  well  as  economy  of  management. 

\  In  the  Appendix  is  given  the  Treasurer's  report,   the 

course  of  study  of  the  Agricultural  College,  and  also  the 
course  of  study  in  Mechanical  Engineering,  to  which 
reference  is  hereby  made.  It  will  be  seen  by  these 
courses  of  study  that  thorough  and  satisfactory  instruc- 
tion is  given,  and  offered  the  public,   in    the  Departments 


Wyoming  Agricultural  College. 


of  Agriculture  and    Mechanical   Arts   as   required  by  the 
terms  of  the  law. 

It  is  to  be  said  here,  that  Wyoming  is  not  an  agricul- 
tural State,  except  as  that  industry  is  carried  On  in  a  lim- 
ited way  by  irrigation.  Animal  industry  on  the  cattle 
and  sheep  ranges  receives  more  attention  than  agriculture. 
There  has  yet  been  developed  no  interest  in  dairying  and 
dairy  products.  Our  students,  therefore,  are  not  inter- 
ested especially  in  these  industries.  They  do  not  care  to 
pursue  courses  of  study  in  agriculture.  We  have,  there- 
fore, no  students  pursuing  strictly  Agricultural  Courses. 

As  Wyoming  has  large  mineral  resources,  and  is  des- 
tined to  become  a  manufacturing  State,  because  of  its 
large  coal  and  iron  deposits,  and  precious  metals,  our 
students  are  interested  in  the  Engineering  Courses,  es- 
pecially mechanical  and  mining  engineering.  In  the  Col- 
lege of  Mechanic  Arts  we  have  a  number  of  bright  stud- 
ents, and  in  this  department  of  our  work  we  are  making 
commendable  progress. 

CONDITION    AND    PROGRESS. 

Our  laboratories  and  the  facilities  for  instruction 
therein  have  been  improved  during  the  year.  Some  ex- 
cellent machinery  and  tools  have  been  added  to  the  Col- 
lege of  Mechanic  Arts.  The  builcTings  are  in  good  repair 
and  well  cared  for  by  efficient  janitors. 

Progress  in  the  work  of  instruction  has  been  satisfac- 
tory to  the  management  of  the  University.  This  year  has 
brought  us  a  better  class  of  students;  the  scholarship  and 
esprit  de  corps  have  been  commendable.  In  all  it  has 
been  a  year  of  encouraging  progress. 
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THE    FACULTY. 

The  teaching  force  of  the  College  has  been  somewhat 
changed  during  the  year  1894.  Miss  Cora  M.  McDonald, 
A.  M.,  succeeds  Dr.  Antrim  as  Professor  of  English 
Literature  and  Rhetoric.  Henry  Merz,  A.  M.,  has  been 
added  to  the  Faculty  as  Professor  of  Political  Science,  and 
W.  C.  Knight,  B.  S.,  A.  M.,  as  Professor  of  Geology. 

The  quality  and  condition  of  the  work  in  the  various 
departments  are  herewith  set  forth  under  their  respective 
heads,  and  according  to  the  seniority  of  the  various  Pro- 
fessors: 


PHYSICS. 

J.    D.    CONLEY. 

Among  the  apparatus  we  have  in  the  Laboratory  are 
the  following,  viz:  Queen's  Rotary  Air-Pump  and  a  good 
set  of  accessories  with  it.  Atwood's  Machine,  Dynamo, 
Plunge  Battery,  Voltmeter.  Amperemeter,  Spectroscope, 
Siren,  Wheatstone's  Bridge,  Galvanometer,  Geissler 
Tubes,  etc. 

The  Laboratory  is  sufficiently  large  for  our  present 
classes.  It  is  well  lighted,  ventilated  and  well  supplied 
with  water  and  gas. 

The  course  in  Physics  consists  of  five  terms'  work — 
two  terms  during  the  Second  Preparatory  year  and  three 
terms  of  the  Sophomore  year. 

The  Second  Preparatory  class  uses  Avery's  Elemen- 
tary Natural  Philosophy  for  a  text-book  and  pursues  dur- 
ing the  fall  term  the  general  properties  of  matter — Gravi- 


8 


Wyoming  Agricultural  College, 


tation,  Falling  Bodies,  Energy,  the  Simple  Machines, 
Hydrostatics,  Specific  Gravity,  Atmospheric  Pressure,  etc. 

During  the  second  term  Heat,  Light,  Electricity  and 
Magnetism  are  pursued. 

During  both  terms  the  text-book  work  is  illustrated 
by  interesting  experiments  and  supplemented  by  lectures. 

The  class  in  Advanced  Physics  for  recitation  work 
have  used  Ganot's  Manual  as  a  text-book  and  recited  three 
times  each  week  throughout  the  year,  besides  working  in 
the  Laboratory  two  hours  each  week  throughout  the  year. 
The  Physical  Library  consists  of  thirty-five  volumes,  to 
which  each  student  has  access. 


BIOLOGY. 

AVEN  NELSON. 

The  work  in  the  Department  of  Biology  for  the  year 
now  closing  has  been  the  most  satisfactory  since  the  es- 
tablishment of  the  College.  The  more  commodious  quar- 
ters now  occupied,  the  greatly  improved  facilities  as  re- 
gards apparatus  and  illustrative  material  as  well  as  the 
constantly  increasing  reference  library  has  led  to  greater 
interest  on  the  part  of  the  students. 

Work  has  gone  forward  along  the  lines  planned  for 
the  department  and  classes  have  been  formed  and  courses 
given  as  per  course  of  study. 

With  increase  in  number  as  well  as  greater  maturity 
of  mind  in  the  students  that  come  to  us  we  may  look  for- 
ward to  yet  better  results. 
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DEPARTMENT  OF  MECHANICAL  ENGINEERING 

AND  MATHEMATICS. 

L.    C.    COLBURN. 

The  studies  as  laid  down  in  the  schedule  have  been 
taught  during  the  year;  class  attendance  has  been  better 
than  in  former  years  and  in  consequence  much  better  class 
work  has  been  done. 

Lieutenant  Btillock  has  rendered  able  assistance  in 
the  Mathematical  Department. 

In  the  Mechanical  Department  there  has  been  pur- 
chased during  the  past  year  a  boring  machine,  a  mortis- 
ing machine,  a  patternmaker's  trimming  machine  and  a 
full  set  of  carving  tools.  The  Department  is  now  com- 
pletely equipped  for  pattern  making. 

The  equipment  for  the  Drafting  Room  has  been  in- 
creased by  the  purchase  of  a  beamcompass,  a  ^et  of  large 
triangles  and  a  set  of  curves. 

In  connection  with  Prof.  Slosson  I  have  been  carry- 
ing on  special  investigation  upon  the  heating  values  of  the 
coals  of  the  state. 

For  the  coming  year  an  oil  testing  machine  should  be 
purchased  so  that  a  full  and  accurate  test  of  native  petro- 
leums can  be  made. 


DEPARTMENT  OF  CHEMISTRY. 

E.   E.   SLOSSON. 

The  following  courses  of  study  in  the  Chemical  De- 
partment of  the  University  of  Wyoming  are  offered  to 
students  in  the  College  of  Agriculture  and  Mechanics: 

I. — Elementary  Chemistry;  two  terms;  fall  and  win- 
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ter;  three  hours  lectures  and  recitations  and  four  hours 
laboratory  work  a  week.  The  aim  of  this  course  is  to  give 
students  a  knowledge  of  the  laws  of  chemical  change,  a 
practical  familiarity  with  the  principal  elements  and  com- 
pounds and  skill  in  the  manipulations  of  apparatus. 

II.  Qalitative  Analysis;  laboratory  work  ten  hours 
a  week,  any  term.  Open  to  students  who  have  taken 
Course  I. 

III. — Quantitative  Analysis;  laboratory  work  ten 
hours  a  week,  any  term.  Open  to  students  who  have 
taken  Courses  I.  and  II. 

• 

IV. — Organic  Chemistry;  spring  term,  lectures  and 
recitations  three  hours  and  laboratory  work  four  hours  a 
week.  A  theoretical  and  practical  study  of  the  carbon 
compounds  with  special  reference  to  the  composition  and 
relative  value  of  foods.  Open  to  students  who  have  taken 
Course  I. 

V. — Agricultural  Chemistry;  lectures  and  laboratory 
work  on  the  chemistry  of  plant  growth  and  the  application 
of  chemical  principles  to  practical  agriculture  with  special 
reference  to  the  problems  of  the  arid  region;  one  term. 

There  has  been  projected  for  some  time  a  series  of 
bulletins  to  be  issued  by  the  University  on  the  minneral 
resources  of  Wyoming  with  intention  of  doing  for  the 
miaing  interests  of  the  state  what  the  Agricultural  Ex- 
periment Station  has  done  for  Wyoming  agriculture.  The 
first  of  the  series  is  now  almost  ready  for  publication,  and 
will  give  the  composition  and  relative  heating  powers  of 
all  important  coals  of  Wyoming,  as  well  as  some  interest- 
ing facts  in  regard  to-  the  utilization  of  our  crude  petrol- 
eum for  fuel.      Until  recently  there  has  been  no  conveni- 
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ent  and  accurate  method  of  determining  the  heating  value 
of  a  fuel.  No  dependence  can  be  placed  on  the  heating 
value  as  calculated  from  the  results  of  proximate  analysis 
and  even  the  more  difficult  ultimate  analysis  gives  little 
better  values.  The  instrument  generally  used  in  the  de- 
termination of  heating  value,  the  Thompson  calorimeter, 
gives,  as  is  well  known,  very  inaccurate  results.  The  only 
apparatus  giving  sufficiently  exact  heats  of  combustion 
was  Berthelot's  bomb  calorimeter  in  which  the  fuel  is 
burned  in  oxygen  under  a  pressure  of  twenty-five  atmos- 
pheres. The  great  cost  of  this,  $1500,  has  prevented  its 
common  use,  but  a  modification  has  been  devised  in  which 
the  bomb  is  lined  with  porcelain  instead  of  platinum,  and 
the  cost  of  the  whole  apparatus  reduced  to  about  $500. 
This  instrument  has  been  purchased  by  the  University, 
and  Prof.  Colburn  and  I  have  made  with  it  about  one  hun- 
dred determinations  of  the  heating  power  of  Wyoming 
coals  and  oils. 


AGRICULTURE  AND  HORTICULTURE. 

B.    C.    BUFKUM. 

The  studies  in  Agriculture  and  Horticulture  remain 
the  same  as  those  offered  last  year.  Instruction  is  given 
by  lectures  and  supplemented  by  field  and  laboratory 
work.  During  the  year  a  small  greenhouse  has  been 
added  to  our  equipment  which  will  facilitate  the  work  by 
furnishing  a  place  in  which  to  carry  on  investigations  dur- 
ing the  year  and  some  material  with  which  to  work. 

Attention  is  called  especially  to  our  shorter  courses 
of  instruction,  which  will  be  of  practical  benefit  to  anyone 
engaged  in  agricultural  or  horticultural  pursuits. 
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A  course  in  the  science  and  practice  of  irrigation  is 
offered  to  those  who  wish  instruction  in  this  important 
branch. 


MILITARY    SCIENCE    AND   TACTICS. 

E.   C.   BULLOCK.    FIRST    LIEUT.,    /TH    U.    S.    CAVALRY. 

The  total  number  of  students  who  have  received  mil- 
itary instruction  has  been  by  terms,  as  follows  : 

Winter  term 45. 

Spring  term 31. 

Fall  term 45. 

They  have,  as  a  rule,  reported  four  times  a  week. 
The   consolidation    of  the  two  cadet  companies  into 
one,  referred  to  in  my  last  report,  still  continues. 

Our  equipment  remains  the  same  as  noted  in  my  last 
report,  except  an  addition  of  thirty  cavalry  sabres  and 
belts. 

Instruction,    wherever    practicable,     has     been     both 
practical  and  theoretical  and  may  be  classified  as  follows  : 
Infantry. — Schools  of  the  soldier,  squad  and  company 
in  close  and  extended  order. 
Guard  mounting  and  duty  as  sentinels  by  day. 
Small  arms  firing. — Position,  aiming,    and  sighting 
drills  ;     gallery    practice    with    reduced  charges, 
and    range    practice    with    service   cartridges  at 
100,  200  and  300  yards. 
Artillery. — Standing  gun  drill  with  blank  cartridges. 
Cavalry. — Manual  of  the  sabre,  dismounted. 
Military  Signalling. — With  flags  for  those  in    their 
second  and  subsequent  years  in  Military  Depart- 
ment.    With  heliograph  for  all  cadets  in  college 
proper. 
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RHETORIC    AND   ENGLISH    LITERATURE. 

CORA    M.    M'DONAI.r). 

In  submitting  a  report  of  the  work  in  English  for  the 
year  1894,  permit  me  to  state  that  I  have  had  charge  of 
this  department  during  the  last  term  only.  My  predeces- 
sor, Dr.  E.  I.  Antrim,  resigned  late  in  June,  1894,  ^"^  i^ 
was  thought  best  for  me  to  continue,  for  the  present,  the 
course  laid  out  by  him. 

In  the  Sub-Preparatory  course,  Elglish  Grammar  is 
studied  during  the  fall  term,  and  Elementary  Rhetoric 
during  the  winter  and  spring  terms.  Extracts  from 
standard  American  authors  are  read  in  class. 

In  the  Preparatory  year  of  the  Mechanical  course  and 
in  the  Freshman  year  of  the  Agricultural  course  three 
hours'  work  in  Lessons  in  English  is  required  each  week. 

In  the  Junior  year  of  the  Agricultural  course,  English 
Literature  and  Literary  Criticism  are  studied  during  the 
fall  and  winter  terms. 

In  the  Mechanical  course,  English  Literature  occu- 
pies five  hours  of  the  week  during  the  fall  term  of  the 
Senior  year. 

Public  speaking  and  English  Composition  receive 
much  attention  throughout  the  courses. 

The  students  are  divided  into  sections,  each  of  which 
meets  the  Professor  of  English  for  literary  exercises  once 
a  month.  In  addition  to  this,  the  Mechanical  course  calls 
for  a  thesis,  and  the  Agricultural  course  requires  a  thesis, 
speeches  and  essays  upon  special  subjects. 

It  is  hoped  to  place  additional  work  in  Engilsh  in  all 
the  departments  of  the  University.  Courses  in  required 
reading  outside  of  class  will  be  recommended  at  the  open- 
ing of  the  year  1895. 
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I  am  greatly  indebted  to  Prof.  E.  E.  Slosson  for  val- 
uable advice  and  assistance  in  my  department. 


GEOLOGY. 

W.    C.    KNIGHT. 

The  department  of  geology  offers  more  than  ordin- 
ary opportunities  to  those  who  desire  to  pursue  this  study. 
The  regular  college  course  requires  five  hours  per  week 
for  thee  consecutive  terms. 

The  work  is  arranged  as  follows  :  First  term,  a  com- 
prehensive review  of  the  Elements  of  Geology.  Second 
term,  Minerology  and  Paleontology.  Third  term,  Eco- 
nomic Geology.  A  text-book  is  used,  but  all  work  is  sup- 
plemented with  lectures  on  all  important  themes,  and  a 
careful  study  of  rocks  and  fossils.  The  following  books 
are  used  as  a  text  :  Dana,  LeConte,  Winchell,  Williams, 
Kemp,  and  Nicholson. 

Besides  the  regular  course,  studies  in  Advanced  Ge- 
ology are  offered  to  those  who  wish  to  make  a  specialty 
of  this  branch.  For  the  benefit  of  those  who  wish  to  be- 
come thorough  Geologists,  the  following  inducements  are 
offered  : 

In  order  to  become  proficient  in  this  study,  the  stu- 
dent must  do  work  for  himself  in  the  field,  and  in  this  re- 
spect the  University  of  Wyoming  is  as  favorably  located 
as  any  school  in  the  world.  On  the  east  of  the  Univers- 
ity are  the  Laramie  Mountains;  on  the  west,  the  Medicine 
Bow  Mountains,  both  ranges  having  large  exposures  of 
Archean  rocks.  Flanking  these  mountains  are  a  series  of 
Paleozoic  and  Mesozoic  rocks, and  only  twenty  miles  away 
is  a  very  extensive  field  of  Tertiary.'  The  Archean  furnishes 
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a  fine  field  for  economic  repearch,  it  being  mineral  bearing 
in  both  ranges.  The  sedimentary  rocks  are  rich  in  verte- 
brate and  invertebrate  fossil  life,  and  also  have  valuable 
deposits  of  clay,  gypsum,  soda  and  coal.  The  close  prox- 
imity to  mines  of  gold,  silver,  copper,  lead,  graphite,  bis- 
muth and  coal,  and  the  nearness  of  quarries  of  granite 
marble,  lime  and  sandstone  makes  this  location  one  of 
great  value  to  the  student  of  Geology. 

There  are  in  the  course  of  construction  two  Geolog- 
ical maps,  one  of  the  entire  state,  and  one  of  the  imme- 
iate  vicinity  of  the  University,  especially  adapted  for  the 
assistance  of  students. 


LIBRARY. 

G.    R.    HEBARD. 

There  have  been  added  to  the  library,  during  the 
year  1894,  374  bound  volumes  and  400  pamphlets. 

We  have  on  our  files  47  periodicals  for  which  we  sub- 
scribe, including  agricultural,  mining,  scientific  and  eco- 
nomic  papers  and  58  newspapers  on  our  exchange  list. 

The  students  have  access  to  all  departments  of  the 
library  and  are  showing  an  increased  interest  in  this  de- 
partment of  the  University. 

The  larger  part  of  the  library  is  composed  of  techni- 
cal books  and  books  of  reference,  making  it  to  a  great 
degree  a  working  library  for  Professors  and  students. 

The  University  uses  the  Dewey  Decimal  Card  Cata- 
log system,  and  in  addition  to  the  regular  cards  we  have 
those  coming  from  the  Department  of  Agriculture  at 
Washington,  containing  a  complete  list  of  publications 
sent  from  that  department  and  its  several  branches  in 
connection  with  the  Experiment  Station  work. 


APPENDIX 


I.    Courses  of  Study. 
II.    Treasurer's  Report. 
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COURSES  OF  STUDY. 


The  College  of  Agriculture,  State  of  Wyoming,  was 
reorganized  at  the  opening  of  the  present  University  year^ 
with  additional  buildings,  laboratories  and  instructors,  and 
now  offers  to  the  youth  of  Wyoming  the  following  courses 
of  instruction  in  Agriculture,  Mechanic  Arts  and  Military 
Science  : 

I.       A    ONE    year's    course. 

For  those  whose  time  is  limited,  but  who  wish  some 
practical  instruction  in  farming  and  ranching.  The  studies 
are  so  arranged  that  students  from  the  district  schools  can 
enter  at  the  beginning  of  any  term.  The  recitations  and 
lectures  are  with  the  regular  University  classes,  a  certifi- 
cate is  given  for  work  done,  and  the  grades  may  be  cred- 
ited toward  the  longer  courses.  The  fall  term  includes  : 
Book-Keeping  or  Physiology,  Drawing,  English  Grammar 
or  Rhetoric,  Arithmetic  or  Algebra,  and  Wood  Working. 
The  winter  term  embraces  :  Book-Keeping  or  Physical 
Geography,  History  and  principles  of  Agriculture,  Botany 
or  Horticulture,  Arithmetic  or  Algebra,  and  Metal  Work- 
ing. The  spring  term  is  devoted  to  :  Book-Keeping  or 
Civil  Government,  the  Agriculture  of  Soils  and  Tillage, 
Botany  or  Horticulture,  Zoology  or  Geometry,  and  Field 
and  Laboratory  Work. 

II.       A   TWO   YEARS'    COURSE. 

Including  the  above,  and  selected  studies  from  the 
second  and  third  years  of  the  complete  course. 
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III.      A  FOUR  YEARS'  GRADUATING  COURSE. 

Devoted  to  a  thorough  training  in  Agriculture.-  (See 
course  of  study. ) 

IV.      A    GRADUATE    COURSE. 

For  graduates  who  wish  to  devote  their  time  to  spe- 
cial research  in  the  fields  and  laboratories  of  the  Agricul- 
tural Experiment  Station. 

SPECIAL    CHEMICAL    STUDENTS. 

The  chemical  laboratory  is  fitted  up  with  a  view  to 
making  it  as  useful  as  possible  to  the  State  at  large,  and 
good  opportunities  are  offered  for  carrying  on  special  in- 
vestigations, or  courses  of  study.  Prospectors  who  wish 
to  take  a  course  in  Determinative  Mineralogy,  pharma- 
cists who  desire  to  perfect  themselves  in  Chemistry  before 
taking  examinations  or  going  away  to  a  school  of  phar- 
macy, and  especially  those  contemplating  the  establish- 
ment of  some  industry  developing  the  natural  resources  of 
Wyoming,  will  be  given  every  available  facility  for  their 
work.  The  study  being  individual  and  not  in  classe.«, 
hours  can  generally  be  arranged  to  suit  the  student.  The 
only  requirement  is  sufficient  previous  knowledge  to  un- 
dertake the  line  of  work  desired.  Tuition  is  free ;  appa- 
ratus broken  and  chemicals  used  are  charged  at  cost. 

EXPENSES. 

Tuition  is  free  to  all  resident  students  of  Wyoming ; 
non-residents  will  be  required  to  pay  an  annual  fee  of 
$5.00.  An  incidental  and  library  fee  of  $2.50  a  year  must 
be  paid  by  all  students. 

SCOPE    OF   THE    COLLEGE. 

The  College  of  Agriculture  is  designed  to  give  to 
young  men,  who  may  desire  it,  the  advantages  of  a  thor- 
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^d"-'  ough,  liberal  and  practical  education,  not  only  to  prepare 

^^  them  for  the  successful  prosecution  of  agriculture  in  all  its 

?5;z  branches,  but  to  secure  to  the  student  the  mental   disci- 

v'-^  pline  and  training  necessary  to  qualify  him  for  any   other 

calling  or  profession,  and  fit  him  to  discharge  intelligently 
the  duties  of  an  American  citizen.  The  period  of  study 
requisite  for  graduation  will  extend  through  four  years. 

Students  completing  the  course  will  receive  the  de- 
gree of  Bachelor  of  Agricultere,  and  such  students  pursu- 
ing one  year  of  graduate  studies  in  the  University  will 
receive  the  degree  of  Bachelor  of  Science. 

REQUIREMENTS.  FOR    ADMISSION. 

Students  will  be  admitted  to  the  Agricultural  course 
by  passing  a  satisfactory  examination  in  Arithmetic,  Eng- 
lish Grammar  and  Composition,  Physiology,  United  States 
History,  Physical  Geography  and  Elementary  Algebra. 

COURSE    OF    INSTRUCTION. 

The  instruction  in  this  College  will  be  given  at  the 
University  building,  and  the  practical  instruction  will  be 
given  on  the  Agricultural  College  farm  and  at  the  Experi- 
ment Station  at  Laramie. 
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College  of  Mechanic  Arts. 


ADMISSION. 

Students  will  be  admitted  to  the  Mechanical  course 
by  passing  a  satisfactory  examination  in  Arithnrretic,  Eng- 
lish Grammar  and  Composition,  Physiology,  United  States 
History,  Physical  Geography  and  Elementary  Algebra. 

SPECIAL  INSTRUCTION  IN  THE  MECHANICAL 

DEPARTMENT. 

All  desiring  special  instruction  in  Mechanical  Draft- 
ing, Higher  Theoretical  Mechanics  and  Engineering, 
should  examine  the  new  course  of  study  in  the  Mechanical 
Department.  Mechanical  Drafting  can  be  commenced  in 
any  term  and  be  pursued  as  rapidly  as  the  skill  of  the  stu- 
dent will  permit,  as  all  work  depends  solely  upon  the 
student's  ability. 

Any  branch  of  the  higher  mechanics  can  be  pursued 
if  the  elementary  principles  are  well  understood  by  the 
student. 
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MECHANICAL  COURSE. 


FALL  1  ERM. 

WINTER  TERM. 

SPRING  TERM. 

> 

H 
< 

t 
Algchni.  5 

Algebra,  r> 

Algebra,  6 

Elemrniary  Physics 

Elcinemtary  I'hysics 

< 

Kntilish.  3 

English,  'A 

English,  3 

PREF 

Mechanic  ;il  Drawing 

Mechanical  Drawing,  5 

Freehand  Drawing 

Rhcloriail  work  the  Mn  e  as  other  courses 
Shop  wofk  two  hour*  each  aftrrnoon 

I   Algebra.  ',i 

5  ' 

2        trench  or  German,  5 

S    t 

^       Mechanical  Drawing,  ft 

5»2     1 

^^        I  —  — — . "  ■  

Ci«  Rhetorical  work  the  same  as  other  courses 

j  Shop  work  two  hours  each  afternoon. 


Geometry  (Plane).  .5 
French  or  German.  3 
Descriptive  Geouteiry,  5 


Geometry  (Solid).  5 
French  or  German,  5 
Kinematic  Drawing,  6 


jj(j        Plane  Trigonometry,  5 

C  I    French  or  (German,  5 

S  I 

O  I  Chemistry,  L,  5 

c^  • 
O 


Elementary  Mechanics.  5         Spherical  Trigonometry  and 

I     burveying,  5 
Mechanical  Drawing 


Chemistry,  I., 5 
French  or  (Jerman,  5 


French  or  German,  5 


Rhetorical  work  the  same  as  other  courses. 
Shop  work  two  hours  each  afternoon. 


I 


Advanced  Physics,  5 


^M  I 

Q       Analytical  Geometry 
J^       Chymisiry  of  Meuls,  5 


Advanced  Physics,  5 
Differential  Calculus,  5 
Elements  of  Mechanism,  5 


Advanced  Physics,  5 
Integral  Calculus.  5 
Machine  Design,  5 


Technical  reading  from  engineering  magazines  and  papers  once  per  week. 


o 

Ui 


English  Literature,  ,'> 
Analytical  Mechanics.  5 
Machine  Drafting,  5, 


Mechanics  of  Materials,  5 
Steam  Engine,  5 
AatroDomy,  5 


Thermodynamics,  5 
Hydraulics,  5 
Thesis  work. 


Laboratory  work  in  engineering  in  afternoon. 


Shop  work  each  term,  during  entire  course,  in  wood  shop,  blacksmith  shop,  foundry  and 
machine  shop  Military  drill  each  term  during  first  two  years.  This  course  leads  to  B.  £. 
A  two  years'  Graduate  leads  to  M.  E. 
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Treasurers    Report. 


University  of  Wyomikg,  1 
Laramie,  Wyoming,  June  30.  1894.  j 
Report  of  Treasurer  of  said  institution,  to  the  Secre- 
of  Agriculture  and  the  Secretary  of  the  Interior,  of 
int  received  under  act  of  congress  of  August  30, 
in  aid  of  Colleges  of  Agriculture  and  the  Mechanic 
and  of  the  disbursement  thereof,  to  and  including 
30,  1894: 

eon  hand  July  t,  1893 f  3,153  62 

f  receipt  of  installmcnl  for  |89.V'94,   Seplember 

II.  1893 '9.000  00 

Tola!  available  for  year  ending  Juoe  30,   1S94. . .  $33,253  ^^ 

semert  thereof   for  and    during    Ihe   year    ending 
June  JO,  1894— 

Agrknlture S  1,819  67 

Mechanic   Arls S-Wii  09 

English    Language ,,      3.48623 

Mathematical  Science 1,025  J' 

Natural  or  Physical  Science 6,470  54 

Economic   Science 1.675  ^S 

510,47889 
lialance  remaining  unexpended  July  1,  1894 S   1,774  73 

[  hereby  certify  that  the  above  account  is  correct  and 
and  truly  represents  the  detail  of  expenditures  for 
eriod  and  by  the  institution  named,  and  that  said  ex- 
itures  were  applied  only  to  instruction  in  Agriculture, 
lanic  Arts,  the  English  language,  and  the  various 
;hes  of  Mathematical,  Physical,  Natural  and  Eco- 
c  Science,  with  special  reference  to  their  applications 
5  industries  of  life,  and  to  the  facilities  for  suxrh  in- 
tion. 

Robert  H.  Homer, 

Treasurer. 
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UNIVERSITY  OF  WYOMING. 


BOARD  OF  TRU8TKC8. 

Hon.  STEPHEN  W.  DOWNEY,  President,  Laramie,  -        -  1897 

GRACE  RAYMOND  HEBARD,  Secretary,  Cheyenne,    -  -     1897 

ROBERT  H.  HOMER,  Treasurer,  Laramie,       ....  j^ 

AUr.USTINE  KENDALL,  Rock  Springs, 1895 

Hon.  JOHN   D.  LOUCKS,  Sheridan, 1895 

WILLIAM  W.  BURTON,  Afton, 1895 

Rt.  Rev.  ETHELBERT  TALBOT,  Laramie,         ....  1895 

Hon.  CHARLES  L.  VAGNER,  Carbon,  .....       ,895 

ALBERT  W.  JONES,  Casper, 1895 

State  Supt.  STEPHEN  T.  FAR  WELL,           ....      ExOJicio 
President  A.  A.  JOHNSON, Ex-Ojgicic 

AORICULTURAL  COMMITTCC 

R.  H.  HOMER,  Chairman, Laramie 

S.  W.  DOWNEY, Laramie 

G.  R.  HEBARD, t        -        -  Cheyenne 


President  of  the  University  op  Wvominq. 
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Station  Council. 

A.  A.  JOHNSON,  A.  M.,  D.  D.,        -                   -    '     -  Director 
G.  R.  HEBARD,  A.  M.,  Ph.  D. Secretary 

B.  C.  BUFFUM,  M.  S.,        -         -       Agriculturist  and  Horticulturist 
J.  D.  CONLEY,  Ph.  D.,  -  Physicist  and  Meteorologist 

AVEN  NELSON,  M.  S.,  A.  M.. Botanist 

E.  E.  SLOSSON,  M.  S., Chemist 

W.  C.  KNIGHT,  A.  M., Geologist 


Superintendents. 


Lander  Experiment  Farm, 
Saratoga  Experiment  Farm, 
Sheridan  Experiment  Farm, 
Sundance  Experiment  Farm, 
Wheatland  Experiment  Farm, 


JACOB  S.  MEYER 

JOHN  D.  PARKER 

JOHN  F.  LEWIS 

E.  A.  HOYT 

MARTIN  R.  JOHNSTON 


B.  C.  BUFFUM,  Sup'T 


Wyoming  University  Experiment  Farm, 
Wyoming  University  Experiment  Grounds, 

The  Horticulturist  in  Charge 


FOURTH  ANNUAL  REPORT 


-OF   THE 


raiDIG  AGBICDLTDM,  IXFEBimT  STiTION 


FOR   TME    YEAR    1894. 


REPORT  OF  THE  DIRECTOR. 

This  report  is  confined  to  the  completed  work  of  the 
Station,  for  the  year  1894  ;  and  the  financial  statement  of 
the  fiscal  year,  ending  June  30th,  1894.  Questions  of 
practical  importance  to  farmers,  fruit  growers  and  stock- 
men of  the  State  have  received  the  attention  of  the  Sta- 
tion workers ;  and  experiments  and  investigations  are 
being  carried  forward  with  special  reference  to  advancing 
scientific  agriculture  in  Wyoming,  in  harmony  with  con- 
ditions prevailing  in  the  arid  regions. 

The  completed  work  of  the  year  is  contained  in  four 
Bulletins,  and  a  full  text  of  each  appears  in  the  succeed- 
ing pages  of  this  report,  and  to  which  reference  is  hereby 
made. 

The  Bulletins  and  their  subject  matter  are  as  follows: 

Bulletin  No.  17. — Crop  Report  for  1893. — Cost 
and  Profit  of  Growing  Wheat. — Sugar  Beets. — Garden 
Vegetables  and  Tobacco. — Progress  Report  on  Fruits  and 
Trees. — Meteorology  for  1893. 


Wyoming  Experiment  Station. 


Bulletin  No.  i8. — The  Reclamation  of  Arid 
ands. — The  Harvey  Water  Motor. 

Bulletin  No.  19. — Squirrel-Tail  (Fox-Tail)  Grass— 
ne  of  the  Stock  Pests  of  Wyoming. 

Bulletin  No.  20. — Artesian  Wells  of  Southern 
Wyoming — Their  History  and  Relation  to  Irrigation. 

The  Station  is  now  well  equipped  with  apparatus  and 
cilities  for  scientific  work;  and  its  staiif  of  workers  is 
ore  experienced  and  better  acquainted  with  the  condi- 
ons  affecting  the  agricultural  interests  of  the  State  than 
;retofore.  It  is  believed  that  this  fact  will  make  the 
tperiments  under  way  more .  comprehensive,  and  of 
'eater  value  to  the  State. 

The  Station  is  becoming  better  known  to  our  farm- 
's, as  indicated'  by  the  increase  in  correspondence,  and 
iplications  for  Bulletins.  I  have  endeavored  to  secure 
le  names  of  intelligent  farmers  and  ranchmen  in  the 
[ate  and  add  them  to  our  mailing  list,  so  that  our  Bulle- 
ns  may  reach  those  who  are  likely  to  be  benefited  by 
lem, 

AGRICULTURAL   EXrP:RlM  KN TS    KOR    1894. 

The  outline  of  general  experiments  as  carried  forward 
1  the  Kxperiment  Farms  for  1894  are  as  follows: 

t.  Repeat  the  experiments  of  1893  in  cereals  and 
lot  crops  with  home  grown  seed.  Reduce  the  amount 
:  land  occupied  in  this  experiment,  one  half  less  than 
lat  used  in  1893.  For  this  experiment  use  Various  tertil- 
ers,  noting  the  effect  on  the  character  of  the  soil,  and  the 
ield  of  crops. 

2.  Continue  experiments  in  rotation  of  crops  in  the 
illowing  order:  Follow  root  crops  with  a  crop  of  wheat 
r  rye,  then  follow  wheat  or  rye  with  some  kind  of  forage 
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plant.  Try  red  clover  a<?  the  forage  plant,  and  plow  the 
same  under  in  the  fall,  in  order  to  add  nitrogenous  mattef 
to  soil  as  a  fertilizer.  This  experiment  in  rotation  of 
crops  will  need  to  be  observed  and  kept  up  for  at  least 
three  years,  carefully  noting  the  effect  upon  the  soil. 

3.  Take  an  acre  plat  for  spring  wheat,  keep  an  ac- 
curate account  or  record  of  the  cost  of  producing  this. 
This  can  be  done  by  noting  the  time  occupied  in  planting 
and  harvesting  the  same  at  regular  wages.  The  object  of 
this  experiment  is  to  find  the  approximate  cost  of  raising 
wheat.  Keep  an  accurate  record  of  the  amount  of  grain 
produced  on  said  acre.  This  with  the  market  price  per 
bushel,  will  enable  you  to  report  the  profit  derived  from 
raising  spring  wheat. 

4.  As  potatoes  are  likely  to  become  a  staple  crop  in 
Wyoming,  begin  an  experiment  of  a  test  of  varieties  on 
one-half  acre  One  row  for  each  variety  across  the  one- 
half  acre  the  short  way.  Seed  will  be  furnished  the  Su- 
perintendent. This  experiment  will  be  continued  for  three 
years.     (See  special  instructions.) 

5.  Experiments  to  te.st  the  best  methods  of  cultivat- 
ing, and  best  varieties  of  the  following  farm  crops  :  Win- 
ter wheat,  spring  wheat,  winter  rye,  spring  rye,  oats, 
buckwheat,  field  peas,  flax,  hops,  corn,  millet,  timothy, 
and  English  rye  grass. 

6.  Special  Lines. — Flax  with  reference  to  char- 
acter of  fiber  and  seed.  Hops  on  farms  of  altitudes  of 
5,000  feet  and  under.      English  rye  grass  on  alkali  lands. 

OUTLINE    OF    WORK    IN    PROGRESS. 

The  work  of  the  station  now  in  progress  may  be 
stated  as  follows  : 
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1.  Collection  and  determination  of  the  flora  of  the 
ate. 

3.  Physical  properties  of  the  soils  of  Wyoming  are 
ing  investigated. 

3.  Analyses  of  irrigation  waters.  Analyses  and 
lorimetcr  teats  of  foods. 

4.  Effects  of  alkali  in  soil  upon  seed  germination. 

5.  Cost  and  profit  of  growing  wheat  by  irrigation. 

6.  Special  test  of  varieties  of  onions  and  potatoes. 
The   Station  Council  has  held  regular  monthly  meet- 

\s  and  special  meetings  when  necessary. 

The  report  of  the  treasurer  is  herewith  made  a  part 
this  report,  to  which  attention  is  invited,  showing  that 
c  funds  of  the  station  are  expended  in  harmony  with 
e  enactment  of  Congress. 

The  reports  of  the  Station  Workers,  together  with 
e  four  bulletins  issued  by  the  Station,  are  herewith  sub- 
tted.  Respectfully, 

A.   A.   JOHNSON. 

Director. 
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ANNUAL    STATEMENT   OF  AGRICULTURAL 
EXPERIMENT  STATION  FUND 

FOR  THE  YEAR  ENDING  JUNE  30,  1 894. 

Cash  received  from  the  United  States $15,000  00 

"  **  •*     sale  of  crops  from  farms 263  27 

Total  amount  recfcivtd $i5y403  27 

Cash  paid,  Salaries  S7»7I5  99 

Library 15  65 

Labor 3,558  22 

Postage 90  53 

Freight,  Express 189  98 

Printing 1,286  94 

Building 418  00 

Supplies 543   19 

Scientific  Instruments 588  83 

Traveling  Expenses 470  63 

Incidental  Expenses 385  31 
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$15,263      27 

Laramie,  Wyoming,  July  2,  1894. 
I,  the  undersigned,  duly  appointed  one  of  the  audit- 
ors for  the  corporation,  do  hereby  certify  that  I  have  ex- 
amined the  books  and  accounts  of  the  Experiment  Station 
of  the  University  of  Wyoming  for  the  fiscal  year  ending 
June  30,  1894,  and  have  found  the  same  well  kept  and  cor- 
rectly classified  as  above,  and  that  the  receipts  for  time 
named  are  shown  to  be  $15,263.27  and  the  corresponding 
disbursements  $15,263.27.  All  of  the  proper  vouchers 
are  on  ffle  and  have  been  by  me  examined  and  found  cor- 
rect, and  there  is  no  balance  to  be  accounted  for  in  the 
fiscal  year  ending  June  30,  1894. 

Augustine  Kendall, 

Chairman  Auditing  Committee. 

Laramie,  Wyoming,  July  2,  1894. 
I  hereby  certify  that  the  foregoing  is  a  true  copy  of 


Wyoming  Experiment  Station. 


the  books  of  accounts  of  the  Experiment  Station  of  the 
University  of  Wyoming.  Robert  H.   Homer, 

Treasurer. 

Laramie,  Wyoming,  July  2,   1894. 
\  hereby  certify  that  Robert  H.  Homer  is  the  Treas- 
urer of  the  Board  of  Trustees  of  the  University  of  Wyo- 
ming and  that  the  above  is  his  signature. 

A.  A.  Johnson, 

President  of  the  University  of  Wyoming. 


REPORT  OF  THE  AGRICULTURIST  AND 

HORTICULTURIST. 

B.  C.  BUFFUM. 

The  amount  of  routine  labor  and  office  work  has 
steadily  increased  in  this  department,  being  heavier  than 
in  previous  years. 

Bulletin  No,  17,  for  March,  1894,  with  the  exception 
of  Part  3,  written  by  the  Chemist,  was  compiled  from  the 
reports  of  the  Superintendents  of  the  several  Farms.  I 
also  wrote  Part  6,  giving  in  condensed  form  the  meteoro- 
logical records  for  last  year. 

Having  been  relieved  of  the  work  in  meteorology  in 
March  by  its  being  transferred  to  the  Department  of 
Physics,  I  was  made  Agriculturist  at  the  June  meeting  of 
the  Board  of  Trustees,  and  all  the  work  upon  the  Laramie 
Farm  was  placed  in  my  chaise.  F.  J.  Niswander,  the 
former  Superintendent,  had  the  agricultural  work  well 
under  way.  H.  S.  Kendall,  B.  S.,  was  obtained  as  fore- 
man on  June  8th.  His  efficient  help  made  it  possible  to 
carry  on  the  farm  work  and  furnish  more  complete  notes 
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and  data  than  heretofore.  Three  hundred  and  twenty-six 
varieties  of  crops  were  grown.  The  principal  experiments 
were  upon  cost  and  profit  of  growing  wheat,  variety  tests 
of  onions  and  potatoes  and  sowing  turnips  with  drill  versus 
broadcast.  The  season  was  more  favorable  than  any  since 
the  Station  was  established.  Plenty  of  water  was  fiy- 
nished  for  iirigation,  and  no  crop  suffered  serious  damage 
from  plant  diseases  or  the  depredations  of  injurious 
insects.  Gophers  did  some  damage,  but  were  held 
in  check  successfully  by  frequent  applications  of  carbon 
bisulphide. 

The  few  failures  we  have  to  report  furnish  conclusive 
evidence  that  such  crops  as  failed  cannot  be  grown  suc- 
cessfully under  our  conditions  of  soil  and  dlimate.  On  the 
other  hand,  the  long  list  of  crops  which  can  be  grown  suc- 
cessfully, produced  good  yields  and  of  excellent  quality. 
Measurements  of  the  water  used  in  irrigating  were  con- 
tinued to  determine  its  duty. 

I  believe  the  initiative  work  of  the  Station  may  be 
considered  finished.  We  have  now  furnished  data  show- 
ing which  of  the  staple  crops  can  be  raised  successfully  in 
the  different  sections,  and  in  the  future  will  be  able  to 
turn  more  of  our  attention  to  special  lines  of  investigation. 

In  August  the  construction  of  a  small  greenhouse, 
18x25  ^c^t»  with  work  room  9x14  feet,  was  commenced. 
It  was  completed  October  first.  Some  plants  have  been 
donated  by  friends  of  the  University  and  others  purchased. 
The  stock  has  been  increased  until  the  house  is  nearly 
full.  We  hope  to  have  some  material  with  which  to  dec- 
orate the  campus  next  season.  The  house  is  small  and 
will  hardly  supply  our  needs  another  year,  though  it  fur- 
nishes a  place  to  carry  on  some  important  investigations. 
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<c':     '  During  the  season    I    have    collected    and    obtained 

through  the  collections  others  have  made  for  me,  between 
nine  and  ten  thousand  specimens  of  insects,  some  birds 
and  other  natural  history  specimens.  Professors  Knight 
any  Nelson,  in  their  trip  over  the  State,  made  valuable 
collections  of  insects,  which  are  now  in  my  possession. 
Specimens  of  each  species  will  be  placed  with  the  collec- 
tion in  the  University  or  in  the  Museum  as  soon  as  I  am 
able  to  have  them  determined. 

I  take  pleasure  in  stating  that  my  department  is  in 
better  condition  than  ever  before  and  in  thanking  those 
from  whom  courtesies  have  been  extended. 


REPORT  OF  PHYSICIST. 

J.   D.   CONLEV. 

I  was  appointed  Physicist  on  the  Station  Council  in 
the  summer  of  1893,  and  outlined  as  my  first  work  the 
study  of  the  Artesian  Wells  of  Southern  Wyoming.  Bul- 
letin No.  20,  incorporated  in  this  annual  report,  gives  the 
result  of  my  investigations.  The  subject  now  under  in- 
vestigation is  the  Physics  of  the  Soils  of  Wyoming. 

We  believe  that  the  facts  thus  ascertained,  together 
with  a  soil  map  of  the  State,  will  make  a  desirable  bulletin 
for  our  new  commonwealth  and  will  be  of  usrfulness  to 
the  Agricultural  Department,  as  well  as  a  valuable  contri- 
bution to  science. 


Fourth  Annual  Report,  18^4.,  II 

REPORT  OF  METEOROLOGIST. 

J.   D.   CONLEY. 

I  took  charge  of  Meteorology  in  March,  1894,  and 
commenced  at  once,  with  the  help  of  my  assistant,  to  get 
up  tables  for  the  dew  point  and  relative  humidity  for  this 
high  altitude,  putting  into  a  condensed  and  readable  form 
the  observations  of  the  past  three  years.  We  trust  that 
these  observations  will  be  of  sufficient  interest  and  value 
to  justify  their  publication  with  other  observations  in  a 
future  Bulletin  on  Meteorology.  Careful  records  have 
been  kept  of  the  same  phenomena  which  have  been  in 
progress  for  the  past  three  years,  with  some  additions 
during  this  year. 

In  September  we  set  up  a  steel  tower  64  feet'  high 
and  at  a  distance  of  over  300  feet  from  the  building  as  a 
support  for  a  new  wind-vane.  We  also  placed  the  ane- 
mometer upon  an  arm  of  the  support  for  the  wind-vane. 
These  are  both  connected  by  a  cable  with  a  new  quadruple 
register  purchased  from  Julien  P.  Friez,  Baltimore. 

Our  records  are  now  perfectly  reliable,  and  when 
worked  up  will  be  of  great  interest  to  the  agriculturist, 
and  also  of  value  to  the  scientific  world. 

Daily  records  are  kept  of  the  precipitation,  maximum 
and  minimum  temperature,  and  the  sunshine  record  by 
the  Superintendents  of  the  Experiment  Farms  at  Lander. 
Saratoga,  Sheridan,  Sundance  and  Wheatland.  There 
are  also  nine  volunteer  observers  situated  in  various  parts 
of  the  state  who  report  monthly  the  precipitation  of  their 
localities,  and  some  of  them  report  the  temperature  taken 
twice  a  day. 


L 


12 


Wyoming  Experiment  Station. 


REPORT  OF  THE  BOTANIST. 

AVEN    NELSON. 

The  botanical  work  of  the  Station  has  been  carried  on 
along  the  lines  previously  planned  for  the  year. 

The  most  important  undertaking  at  present  under 
way,  is  the  botanical  survey  of  the  State,  and  connected 
therewith  the  building  up  of  the  herbarium. 

The  collection  and  determination  of  the  plants  of  the 
State  have  been  in  progress  some  little  time,  but  in  so 
large  a  State  one  worker  cannot  hope  to  make  even  an 
approximately  exhaustive  survey  short  of  several  years. 
During  the  past  season  the  work  has  been  pushed  with  all 
the  energy  and  time  that  remained  after  other  imperative 
duties  had  received  attention.  While  the  school  terms 
were  in  progress  more  than  300  species  were  collected 
about  Laramie  and  in  her  neighboring  hills,  while  as  a 
result  of  the  special 


COLLECTING    EXPEDITION 

upwards  of  700  species  more  were  added,  making  the 
season's  collections  probably  close  to  1100  species.  A 
large  part  of  this  material  was  collected  in  duplicate;  in 
fact  in  every  case  where  the  material  was  obtainable,  five 
to  thirty  or  more  specimens  were  prepared.  This  will 
make  it  possible  to  add  to  the  herbarium  a  very  large 
number  of  specimens  by  exchange.  Many  exchanges 
have  already  been  arranged  and  will  be  executed  just  as 
soon  as  the  material  can  all  be  determined  and  classified. 
This  work  is  going  forward  as  rapidly  as  the  time  avail- 
able will  allow.  With  class  work  and  with  the 
preparation  of  bulletins  and  attention  to  the  correspond- 


Fourth  Annual  Report^  18^4.  13 

ence  which  the  needs  of  the  department  necessitate,  it 
leaves  only  the  smaller  end  of  the  day  for  this  important 
work.  I  hope,  however,  to  work  the  material  and  get 
out  the  exchanges  before  the  present  school  year  closes. 

The  before-mentioned  collecting  expedition  left  Lara- 
mie July  7,  and  consisted  of  the  following  members:  Prof. 
Knight  and  Mr.  W.  H.  Reed,  who  collected  in  geology 
and  mineralogy;  the  botanist  and  his  assistant,  Mr. George 
Cordiner,  who  proved  himself  an  interested  and  efficient 
helper.  The  geographical  range  covered  by  the  expedi- 
tion was,  briefly:  Laramie  to  Lusk  on  the  east,  west- 
ward and  northward  to  Lander,  thence  to  the  head  of  the 
Wind  river,  over  the  Wind  River  range  to  Jackson's  Hole 
and  the  Tetons,  back  by  way  of  Green  river  to  South  Pass. 

At  the  latter  place  the  botanist  was  obliged  to  leave 
the  expedition,  returning  to  Laramie  Sept.  5.  His  assist- 
ant, however,  secured  a  number  of  species  of  the  later 
flora  before  the  return  of  the  party  to  Laramie  on  Sept. 
24.  Unfortunately  these  later  specimens  were  all  de- 
stroyed by  the  burning  of  a  car  in  the  Laramie  yards. 
Notwithstanding  this  loss  the  amount  of  material  secured 
is  unprecedented  if  the  time  occupied  by  the  expedition  is 
taken  into  account. 

During  the  year  the  following  bulletins  have  been 
prepared : 

Issued  in  September,  Bulletin  No.  19, 

SQUIRREL-TAIL    GRASS. 

The  feeding  of  squirrel-tail  hay,  or  hay  containing 
the  same,  results  not  only  in  inflammation  of  the  mucous 
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membrane  of  the  mouth  of  the  animal,  but  prolonged  use 
results  in  swelling  and  suppuration  of  the  gums,  ulceration 
and  enlargement  of  the  jaw-bones,  absorption  of  the  bony 
tissue  of  the  same  and  of  the  roots  of  the  teeth. 

The  spread  of  this  pest  is  due  more  largely  to  wrong 
methods  of  irrigation  than   to   any  other  cause.     It   must 
be  combatted  by  a  return  to  rational  methods  and  by  pre- 
%^:.-  venting  the  formation  of  seed  for  a  year  or'two. 

t^v .  There  was  also  issued  in  September  a  press  bulletin 

^?>'  *      on  the 

fh'  RUSSIAN    THISTLE. 


It  dealt  with  the  facts  of  its  introduction,  its  botan- 
ical character  and  structure,  the  means  of  its  distribution, 
the  trouble  arising  from  its  dispersion  and  the  means  for 
its  suppression. 

Not  yet  issued,  but  well  under  way,  is  a  bulletin  on 
the  cause  and  prevention  of  smuts  in  grains.  This  fun- 
gous disease  is  reported  as  quite  prevalent  in  all  the  grain- 
growing  districts  of  the  state,  and  information  concerning 
the  best  means  for  its  prevention  will  undoubtedly  be  wel- 
comed. 

Notes  on  weeds,  native  and  introduced,  are  being 
accumulated,  and  will  lead  to  a  bulletin  on  that  subject 
sometime  in  the  future. 

Many  minor  matters  have  received  attention,  some  of 
which  are  preliminary  to  and  intended  to  facilitate  future 
results  in  the  botanical  work  of  the  Station. 
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REPORT  OF  THE  CHEMIST. 

E.  E.  SLOSSON. 

During  the  year  a  large  number  of  water  analyses 
have  been  made,  and  a  bulletin  will  be  issued  this  winter 
giving  the  composition  of  the  most  important  irrigation 
waters  in  the  State,  including  also  some  mineral  springs 
outside  of  the  National  Park. 

A  bomb  calorimeter  for  the  determination  of  the  po- 
tential energy  of  foods  and  fuels  has  been  purchased  and 
its  constants  determined.  As  soon  as  the  work  now  on 
hand  is  disposed  of  I  will  analyze  and  determine  the  po- 
tential energy  of  some  line  of  food  products.  Tests  made 
during  the  last  three  years  have  shown  that  adulteration 
of  food  products  in  the  Wyoming  markets  is  quite  com- 
mon. In  the  absence  of  State  laws  on  the  subject,  it  is 
desirable  that  the  people  be  given  such  protection  from 
impure  food  as  the  exposure  of  such  cases  can  afford.  I 
will  be  glad  to  test  free  of  charge  any  food  product  sus- 
pected of  adulteration  which  is  sent  to  the  Station  for  ex- 
amination. 

• 

Fertilizer  field  tests  have  been  planned  for  two  of  the 
Experiment  Farms,  and  a  few  samples  of  sugar  beets  have 
been  analyzed  during  the  year. 


REPORT  OF  GEOLOGIST. 

WILBUR    C.   KNIGHT. 

The  geologist  of  the  Station  spent  the  entire  summer 
studying  the  Laramie,  Rattlesnake,  Wind  River  and  Gros 
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itre  mountains,  endeavoring  to  ascertain  some  new 
:hod  of  supplying  arid  regions  which  have  no  natural 
er  supply  with  water  for  irrigation  purposes,  and  also 
kugment  the  supply  of  those  localities  which  are  held 
k  on  account  of  no  water  in  the  tatter  months,  when 
;  so  much  needed.  The  result  of  the  investigation  has 
n  highly  satisfactory  and  will  be  prepared  for  a  bul- 
n  as  soon  as  possible. 
The  study  of  wind  erosion  has  been  continued  during 
year,  but  the  work  has  not  advanced  far  enough  to 
lish  the  public  with  any  valuable  information.  The 
logist  will  pay  special  attention  during  the  coming 
r  to  the  study  of  wind  erosion  and  the  production  of 
5  in  the  arid  regions. 


UNIVERSITY  OF  WYOMING 

Agricultural  College  Department. 


WYOMING  EXPERIMENT  STATION, 

LARAMIE,  WYOMING. 


MARCH,  1894. 


I.  Crop  Report  for  1893. 

II.  Cost  and  Profit  of  Growing  Wheat, 

in.  Sugar  Beets. 

IV.  Garden  Vegetables  and  Tobacco. 

V.  Progress  Report  on  Fruits  and  Trees. 

VL  Meteorology  for  1893. 


BY  THE  HORTICULTURIST  AND  THE  CHEMIST. 


Bulletins  will  be  sent  free  upon  request.     Address  :    Director  Experiment 
Station,  Laramie,  Wyo. 
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UNIVERSITY  OF  WYOMING. 


BOARD  OF  TRU8TEE8. 

Hon.  STEPHEN  W.  DOWNEY,  President,  Laramie,  1897 

GRACE  RAYMOND  HEBARD.  Secretary,  Cheyenne,    -  -     1897 

ROBERT  H.  HOMER,  Treasurer,  Laramie,       ....  1895 

AUGUSTINE  KENDALL,  Rock  Springs, 1895 

Hon.  JOHN  D.  LOUCKS,  Sheridan, 1895 

WILLIAM  W.  BURTON,  Afton, 1895 

Rt.  Rev.  ETHELBERT  TALBOT,  Laramie,         ....  1895 

Hon.  CHARLES  L.  VAGNER,  Carbon,  1895 

ALBERT  W.  JONES,  Casper, 189s 

State  Sipt.  STEPHEN  T.  FARWELL,          ....      Ex-Offiao 
President  A.  A.  JOHNSON, Ex- Officio 


AORICULTUflAI.  COMMITTCK. 

R.  H.  HOMER,  Chairman, Laramie 

S.  W.  DOWNEY, Laramie 

G.  R.  HEBARD, Cheyenne 


President  or  the  University  of  Wyoming. 
A.  A.  JOHNSON,  A.  M.,  D.  D. 


Station  Council. 

A.  A.  JOHNSON,  A.  M.,  D.  D.. Director 

G.  R.  HEBARD,  A.  M.,  Ph.  D. Secretary 

B.  C.  BUFFUM,  M.  S.,       -  Horticulturist  and  Meteorologist 

J.  D.  CONLEY,  Ph.  D., Physicist 

AVEN  NELSON,  M.  S.,  A.  M., Botanist 
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Introductory  Note. 


B.    C.    BUFFUM. 


This  bulletin  is  published  to  give,  as  briefly  as  pos- 
sible, the  results  of  work  carried  on  by  the  Station  in  the 
sections  of  Agriculture,  Horticulture  and  Meteorology 
not  published  elsewhere.  It  is  largely  a  progress  re- 
port. As  the  conditions  of  soil,  climate  and  treatment 
unavoidably  vary  each  year,  none  of  the  results  given  can 
be  regarded  final.  It  is  thought,  however,  that  they  may 
be  of  interest  and  value  as  far  as  the  present  data  indicate 
the  adaptability  of  different  varieties  tested  to  the  soil 
represented  by  each  Experiment  Farm.  To  make  the 
work  of  the  Experiment  Station  of  immediate  practical 
value  to  our  people  who  are  just  beginning  the  change 
from  the  early  range  stock  business  of  the  west  and  ex- 
tensive farming  to  smaller  operations  and  intensive 
methods,  we  have  been  obliged  to  repeat  much  of  the 
work  already  accomplished  in  other  states,  doing  a  large 
amount  of  general  first  work.  In  these  initiative  opera- 
tions it  has  been  necessary  for  the  Station  to  establish  the 
possibility  of  raising  at  all  many  of  our  common  crops, 
without  reference  to  special  lines  of  technical  work  of  in- 
terest to  science. 

The  newness  of  fruit  raising  io  the  state  has  pre- 
vented our  making  reports  upon  varieties.  Several  years 
are  necessary  to  furnish  materials  for  observation  before 
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can  get  on  our  feet  and  be  in  a  position  to  advance 
entific  horticulture. 

All  notes  of  value  regarding  crops  raised  on  each  of 
;  Experiment  Farms  during  the  season  of  1893.  or 
ips,  the  yields  of  which  were  determined,  are  given  in 
;  following  report  upon  Farm  Crops  and  Garden  Vege- 
lies.  The  special  test  of  onions,  carried  on  the  past 
ison,  will  be  repeated  the  coming  summer  and  the 
iults  published  in  a  future  bulletin. 

The  results  with  grasses  and  forage  plants  were  given 
Bulletin  No.  14,  and  are  omitted  from  this  report,  with 
'.  exception  of  non-saccharine  sorghums. 

Prof.  E.  E.  Slosson  has  prepared  the  article  upon 
jar  beets,  and  I  have  been  greatly  assisted  in  the  rest 
the  work  by  the  superintendents  of  the  Experiment 
rms,  who  furnished  special  data,  and  Mr.  Fred  Nelson, 
;istant  in  Meteorology.  Thanks  are  also  due  Mr.  F.  J, 
swander  for  carrying  on  the  horticultural  work  on  the 
ramie  Farm  during  my  absence  the  past  summer. 


Crop  Report  for  1893. 


B.    C.    BUFFUM. 


The  crops  for  the  season  of  1893  were  not  so  heavy 
as  usual  in  any  part  of  the  state.  The  unfavorable 
climatic  conditions  as  given  in  the  Meteorological  section 
of  this  bulletin,  in  connection  with  the  fact  that  in  many 
places  the  necessary  water  for  irrigation  could  not  be  ob- 
tained when  most  needed,  are  sufficient  explanation  of 
the  causes.  No  satisfactory  results  were  obtained  on  the 
Laramie  Farm.  The  experiments  will  be  repeated  the 
coming  season  with  little  modification.  Potatoes  gave 
the  most  satisfactory  results  of  the  year.  Careful  experi- 
ments with  this  important  product  will  be  carried  on  at 
each  of  the  Experiment  farms  alike  for  two  or  more  years. 
The  experiments  in  the  cost  and  profit  of  growing  wheat, 
and  with  flax,  will  be  repeated,  also,  several  seasons  to 
verify  results  and  determine  the  place  and  value  of  these 
crops  in  the  state. 

LABAMIE. 


Of  thirty-six  varieties  of  farm  crops  planted,  only  the 
potatoes  furnished  any  yield.  The  failures  were  general 
and  due  to  the  lack  of  water  for  irrigation  from  June  8  to 
20,  on  account  of  the  ditch  being  broken.  The  ground 
being  unusually  dry,  water  was  needed  at  this  time  to 
germinate  the  seed  and  insure  a  crop.  This  with  exist- 
ing climatic  conditions  proved  disastrous  to  the  Laramie 
Farm.     White  Russian  Wheat  was  ripening  in  places  at 
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the  time  of  frost  but  had  been  so  stunted  in  its  early 
•growth  that  it  was  valueless.  The  ground  was  so  dry 
that  other  varieties  of  wheat  and  oats,  barley,  rye,  car- 
rots and  rutabagas  either  did  not  come  up  at  all,  or  were 
retarded  and  destroyed  soon  after  coming  up.  Some  of 
the  potatoes  planted  May  lo,  did  not  come  up  till  June 
26.  The  Early  Maine,  the  first  up,  did  not  appear  till 
June  2.  All  were  irrigated  twice  in  July,  were  frosted 
Septf.  9  and  harvested  Sept.  13  and  14.  The  fact  that 
any  yields  were  obtained  under  the  circumstances  points 
to  the  adaptability  of  this  crop.  No.  7,  an  unknown  va- 
riety, gave  74.7  bushels  to  the  acre.  The  last  twelve 
varieties  named  in  the  table  were  grown  in  small  quanti- 
ties in  the  horticultural  section.  The  yields  are  all  small, 
but  it  must  be  borne  in  mind  that  no  conclusions  regard- 
ing the  general  yield  of  potatoes  can  be  drawn  from  them. 
They  are  given  to  indicate  the  varieties  which  are  apt  to 
do  the  best  under  our  conditions. 

Potatoes. 


Variety. 


1. 
2. 
3. 
4. 
5. 
«. 
7. 
8. 
0. 
10. 

11. 

12. 

la 

14. 
15. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 


Early  Rose  .    .    . 

i Unknown)  .    .    . 
'ride  of  America 
Empire  Slate   .    . 

Mogul 

(Unknown)   .    .    . 


Polaris 

Early  Minnesota 
Early  Maine   .    . 

*  Early  Ohio    .    .    . 

♦Pink 

•Beauty  of  Hebron 

♦California  Kose  . 

♦Smooth  Blue  .    . 

♦Clark's  No.  1  .   . 

♦Early  Puritan  .   . 

♦White 

♦Early  Minnesota 

♦Empire  State  .    . 

"White  Elephant  . 

♦Snow  Drop  .    .    . 


Planted. 

Came  Up. 

Yield. 

Bushels. 

May  10. 

June 

:25 

17.3 

•< 

4« 

19 

374 

•  a 

*• 

22 

11.7 

<< 

<< 

25 

2.3.1 

«• 

•  • 

26 

36.6 

i< 

« 

28 

24.5 

<< 

•  1 

25 

74.7 

«< 

«f 

20 

11.2 

<< 

** 

26 

.33.6 

<« 

»€ 

2 

21.0 

May  16. 

*i 

19 

55.8 

It 

59.4 

<• 

f  ( 

2a 

11.0 

ft 

14.9 

« 

« 

19 

58.1 

(< 

.   •    .   . 

59.1 

i< 

•  • 

22 

6.9 

tt 

43.3 

<< 

«« 

20 

19.7 

<< 

19.5 

<< 

27.6 

<i 

f  • 

27 

27.7 

♦Grown  in  Horticultural  Department. 
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LANDER. 


The  effects  of  the  flood,  which  occurred  in  1892,  wash- 
ing the  top  soil  from  the  Lander  Farm,   are  apparent  in 
the   yields   of   1893.     Much   of  the   ground  was  foul  with 
weeds,  and  some  crops  were   plowed   under  to  clear  the 
land.     The  Red  May  winter  wheat  gave  the  largest  yield, 
23    bushels  per  acre.      Twelve  varieties  of  potatoes  were 
grown,  the  larger  part  giving  good  yields.      The  heaviest 
yield  was  314.3  bushels  per  acre,  of  Late  Puritan.     Pride 
of  the  West  and  Vanguard  gave  the  poorest  yields.      The 
potatoes  were  irrigated  four  times,  after  the  last,  Aug.  21, 
several  heavy  rains  occurred  which  kept  the  ground  wet 
and  prevented  some  varieties  ripening.     The  same  varie- 
ties of  potatoes  were  grown  on   two  different   plats,  each 
being  treated  the  same.      Plat  2  had  the  best  soil  and  the 
yields  were  much   larger  than  on   plat   i.     This  plainly 
shows  the  effects  of  different  soils  in  the  same  locality  upon 
the  crop,   and  the  value  of  carefully  selecting  that  most 
suitable  for  the  crop  to  be  grown. 

Flint  corn  seems  to  grow  and  mature  better  in  this 
locality  than  the  dent  varieties,  but  the  grain  is  much 
inferior. 
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SABATOGA. 


With  the  exception  of  Polish  wheat  (called  Mammoth 
rye,  or  Wild  Goose  rye),  which  yielded  21  bushels  per 
acre,  no  farm  crops  matured  sufficiently  to  obtain  yields 
at  Saratoga.  Having  water  for  but  a  small  part  of  the 
farm,  other  varieties  of  wheat,  oats,  barley  and  rye  were 
not  planted.  Seventeen  varieties  of  potatoes  were  grown 
as  giv«n. below  and  all  yielded  well.  The  largest  yield 
was  of  the  Blue  Victor,  which  gave  313  bushels  per  acre. 
This  is  a  late  potato  and  a  good  keeper.  The  Chas. 
Downing  gave  the  smallest  yield,  148  bushels  per  acre. 
The  late  varieties  were  injured  by  the  frost.  In  carrying 
out  the  experiments  planned,  all  the  varieties  will  be 
given  further  trial.  Sorghum  and  broom  corn  were 
frosted  Aug.  21,  before  maturing. 

Saratof^a. 


Crop. 


Wheat. 


Potatoes 


♦Polish. 


1.  Early  Rose 

2.  Vanguard 

3.  Beauty  of  Hebron 

4.  Empire  State 

5.  Late  Puritan 

6.  Early  Mayflower. 

7.  White  Elephant 

8.  Snow  Drop 

9.  Pride  of  the  West 

10.  Triumph 

11.  Charles  Downing 

12.  Early  Ohio 

13.  Clark's  No.  1 243 

14.  Early  Sunrise 

15.  White  Russet 

16.  Blue  Victor 

17.  Late  Rose 


Yield 

Weight 

per  acre. 

per  bushel. 

21  bushels 

60  pounds 

Weight  of 

204  bushels 

12  largest. 



200       ' 

IHO       • 

179       ' 

26:^      * 

8  pounds 

294       ' 

6 

245       ' 

2:«     • 

4        •• 

198       • 

165       ' 

148       ' 

198       * 

5 

243       • 

220       ' 

229       ' 

313       * 

8        •• 

.    308       ' 

10       " 

*Not  a  good  flouring  wheat. 
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BHEBIDAN. 


Saskatchewan  Fife  wheat  produced  31  bushels  per 
acre,  which  was  the  largest  yield.  Winter  wheat  has  not 
been  successful  on  the  Sheridan  farm  as  it  winter-kills. 
The  Wide  Awake,  Probesterre  and  Race  Horse  oats 
each  yielded  50  bushels  per  acre.  The  first  two  weighed 
42  pounds  per  bushel,  the  last  40  pounds.  Barley  was 
quite  successful.  Rye  did  poorly.  Winter  rye  is  suffi- 
ciently hardy  to  make  a  good  crop. 

Each  variety  of  potatoes  was  not  reported  separately. 
The  average  yield  was  about  1 50  bushels  per  acre.  They 
were  planted  on  poor  land  and  did  not  produce  large  tub- 
ers nor  a  large  crop. 

Sheridan. 


Crop. 


Wheal. 


Oats. 


Barley. 


Rye, 
Corn, 


I 
{ 


Variety. 


Polish  Wheat  .  .  . 
French  Imperial  . 
Wellman's  Fife  .  . 
Saskatchewan  Fife 
Blue  Stem  .... 
Welcome  .... 
Wide  Awake.  .  . 
Probsterre  .... 
Clydesdale.  .  .  . 
Race  Horse  .  .  . 
>Vhite  Russian  .  . 
Vermont  Champion 
Manshury  .... 
Duck  Bill  .... 
New  Black.  .  .  . 
Spring .... 
Winter  (Fall)  .  .   . 

Winter 

Squaw 

Seif-Husking .   .   . 


Yield 
per  acre. 


Weight 

perbusheL 


20.8  bushels 
25 
25 
31 
25 
45.8 
50 
50 
3D 
50 
41.7 
27.1 
41.7 
41.7 
25 
20.8 
15 
A 
15 
18 


56  pounds 

flO 

flO       " 

eo      " 
eo     '• 

40 
42 
40 
42 

38 
40 
50 
50 
f& 
.58 
52 
58 
58 


«( 
ft 


ft 
(I 

a* 


SUNDANCE. 


No  large  yields  are  reported.  The  largest  of  wheat 
was  29  bushels  of  Whittington.  The  superintendent 
states  that  acclimated  seed  was  used  and  with  wheat  it  is 
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far  superior  to  foreign  grown.  Experiments  with  oats  in- 
dicate that  early  sowing  gives  better  results  than  where 
planted  late. 

This  farm  is  conducted  without  irrigation  and  many 
of  the  crops  were  injured  by  the  drouth  and  hot  winds 
during  July.  Buckwheat,  corn  and  sorghum  were  failures. 
Flax  did  well  considering  the  season.  New  Russian 
yielded  4.J  bushels  and  New  Belgian  5. J  bushels  of  seed 
per  acre. 

The  yield  of  potatoes  is  small.  Pride  of  the  West, 
which  gave  poorer  yields  at  Landfer  and  Saratoga  than 
other  varieties,  gave  the  largest  yield  at  Sundance.  The 
experiments  w-ith  potatoes  were  conducted  to  show  the 
relative  merits  of  deep  and  shallow  planting,  but  no  differ- 
ence was  distinguished  in  the  yields  or  general  results. 

Sundance. 


Crop. 


Wheat 


Oats 


Barley 
Rye. 


{ 


Potatoes 


Variety. 


Red  Oregon 

Whittinjjton 

Saskatchewan  Fife 

Velvet  Chaff  Blue  Stem , 

Northcote's  Amber  .  . 

Niagara 

Clydesdale 

Bonanza  

Black  Tartarian .... 
*Golden  Giant  Side  .  . 
•New  Welcome  .... 
•Early  Archangel  .   .   . 

New  Black 

Vermont  Champion.   . 

Hulless  ... 


Northern  Spring  . 

Beauty  of  Hebron . 
White  Elephant.  . 
Empire  State  .  .  . 
Eaiiy  Puritan  .  . 
Snow  Drop  .  .  . 
•Pride  of  the  West  . 
E^rly  Mayflower  . 
Early  Ohio  ,  .  .  . 
Elarly  Rose.  .   .   . 


Yield 
per  acre. 


19  bushels 

29 

19 

22 

2a 

16 
lOH 

9 
15 
13 

9 
16 
10 
10 

0 

^% 
13 
f» 
71 

47 
67  J4 

43 
98 
52 
65 
38 


<  I 
<( 
'« 
t< 
<< 
<< 
(( 
tt 
it 

«< 

•< 
«« 
tt 
tt 
tt 
tt 
tt 
It 
<< 
tt 

it 
tt 


Weight 
per  bushel. 


90  pounds 

50   ' 

54 

54   ' 

50   ' 

48   • 

41 

43.5  ' 

40   * 

40   • 

50   ' 

48.5  ' 

48.6  ' 

33.6  * 

i 

50 

•Damaged  by  drouth. 
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WHEATLAND. 


Although  frost  came  earlier  than  usual  and  some  crops 
were  injured  by  rabbits  and  kangaroo  rats,  the  yields, 
given  in  the  following  table,  are  better  than  might  be  ex- 
pected. 

White  Russian  wheat  gave  the  largest  yield.  Winter 
wheat  was  not  successful  and  is  not  recommended  for  this 
part  of  the  state  as  it  is  apt  to  winter-kill  or  be  badly  in- 
jured by  early  spring  winds.  Winter  rye  is  more  hardy 
and  successful.  Experiments  were  made  with  oats  to  test 
sowing  broadcast  and  harrowing  in  the  seed,  versus  plant- 
ing with  press  drill.  One  acre  was  planted  in  each  way 
with  two  varieties  of  oats.  The  May  windstorms  de- 
stroyed about  half  the  plants  in  plats  sown  broadcast 
while  in  the  drilled  plats,  only  the  tops  of  the  plants  were 
injured.  They  soon  outgrew  this  injury  and  as  will  be 
seen  by  the  table,  yielded  from  one-fourth  to  one-third 
more  than  that  sown  broadcast.  From  all  his  experience 
at  Wheatland,  the  superintendent  recommends  deep 
planting  as  more  successful  than  shallow. 

The  non-saccharine  sorghums  gave  good  results, 
Jerusalem  corn  yielded  one  ton  of  fodder  without  irriga- 
tion. As  the  season  was  exceedingly  dry  it  proves  the 
ability  of  this  plant  to  stand  drouth.  Red  Kaffir  corn 
did  not  mature  and  the  fodder  soured  after  being  frosted. 

All  the  varieties  of  broom  corn  tried,  did  well.  The 
California  Golden  and  Evergreen  were  especially  success- 
ful, giving  good  yields  of  a  first-class  quality.  The  dent 
varieties  of  field  corn  have  proved  better  than  flint. 
Minnesota  King  yielded  43.6  bushels  per  acre  of  excellent 
grain.      The  .experiment  with  potatoes  to  test  the  value  of 
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planting  whole  or  cut  tubers  is  of  especial  value.  Large 
tubers  were  used  for  the  cut  seed,  with  two  eyes  in  a 
piece.  Small  potatoes  were  used  for  the  whole  seed. 
Each  was  given  the  same  cultivation.  The  whole  seed 
came  up  much  better  than  the  cut,  the  plants  made  a 
much  stronger  growth  and  in  each  of  the  nineteen  varie- 
ties the  yield  was  larger.  As  will  be  seen  by  an  examin- 
ation of  the  table,  the  difference  in  the  per  cent  of 
marketable  potatoes  was  but  little,  and  though  generally 
in  favor  of  cut  seed,  it  is  not  always  the  case.  In  a  few 
instances  the  per  cent  fit  for  market  was  greater  of  the 
whole  seed,  and  in  all,  the  larger  yield  gave  more  market- 
able tubers.  While  the  difference  in  the  two  ways  might 
not  be  so  marked  in  a  favorable  year,  yet  the  results  of 
this  experiment  indicate  that  planting  whole  seed  is  the 
better. 
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Potatoes — Wheatland  Experiment  Farm, 


Variety. 


Hoffman 

Governor  Rusk  .   . 

Pride  of  the  West 
**       ti         t* 

Bill  Nye 


Mammoth  Pearl. 
Late  Puritan  .   . 
Empire  State  .  . 

•4  f« 

■  • 

Eariy  Ros«.  .   . 

Eariy  Ohio."  .' 

Eariy  Puritan  . 

Early  Mayflower 

White  Elephant. 
«  li 

New  Borbank   . 
**         »t 

Snow  Drop.  .   . 
«        «« 

Vangnard  ... 

Beauty  of  Hebron  .   .    . 
If 

Jnmbo  .... 
It 

Rose  Seedling 
I*  ,1 

Triumph  .   .   . 


»t 


Per  cent 

Yield  per  acre. 

marketable 

tubers. 

107.7  bushels. 

85 

133 

80 

126.7      " 

80 

144.4      " 

80 

104.2      " 

75 

120.5      " 

60 

120.3      " 

80 

138.2      '* 

70 

142.5      •• 

80 

190 

80 

83.5      " 

80 

133 

70 

74.7     " 

75 

149.5     " 

75 

41.2      " 

80 

120.3      *' 

75 

40.5      " 

85 

88.7      " 

80 

72.8      " 

75 

124.1      " 

75 

72.8     " 

60 

120.3      '• 

75 

128.7      " 

80 

137.6      " 

85 

107.7      " 

75 

137.3      " 

70 

110.8      " 

65 

114 

50 

143.8      " 

85 

158.3      " 

85 

77.7      " 
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Cost  and  Profit  of  Growing  Wheat 


B.    C.    BUFFUM. 


Experiments  were  inaugurated  in  1893  on  each  of 
the  Experiment  Farms  to  determine  the  cost  and  profit  of 
raising  wheat  in  Wyoming.  As  the  results  will  vary  with 
the  season,  condition  of  soil,  price  of  labor  and  market 
price  of  wheat,  the  experiment  will  be  repeated  the  two 
coming  seasons.  It  may  be  observed  that  in  the  cost  of 
irrigation,  only  the  expense  of  applying  the  water  to  the 
land  is  given,  omitting  the  cost  of  the  water.  This  item 
will  vary  with  the  locality,  size  of  ditch,  distance  from 
source  of  supply  and  other  conditions.  But  it  is  believed 
that  the  greatest  cost  would  not  reduce  the  profit  shown 
more  than  10  or  12  per  cent.  The  cost  of  producing  a 
single  acre  is  much  more  in  proportion  than  that  of  rais- 
ing larger  areas. 

M.  R.  Johnston,  of  Wheatland,  states,  **  I  believe  our 
figures  on  cost  of  crop  are  at  the  maximum.  Irrigating 
can  be  done  much  more  cheaply  where  there  is  a  larger 
acreage  of  crops,  and  harvesting  with  improved  machinery 
will  reduce  that  item.  Our  price  on  labor  of  $4.00  per 
day  for  man  and  team  is  at  about  the  highest  limit  for 
common  farm  labor."  One  acre  was  used  for  each  variety 
in  the  test,  except  at  Sundance  where  one-half  acre  for 
each  variety  mentioned  in  the  table,  was  used.  The 
Sundance  Farm  being  conducted  without  irrigation,  no 
expense  for  applying  water  was  incurred.     The  price  in 
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each  instance  was  the  local  market  price  at  the  time  of 
harvesting.  The  cost  of  harvesting  at  Lander,  includes 
cutting  and  stacking.  The  reports  from  Sheridan  and 
Sundance  did  not  include  the  cost  of  each  item  separately. 
The  cost  of  seed  at  Wheatland  was  omitted,  but  90  pounds 
were  used,  which  at  one  cent  per  pound  would  reduce  the 
profit  from  $5.68  to  $4  78.  In  no  case  was  the  yield 
large.     The  largest  was  31^  bushels  at  Wheatland. 

The  results  compare  closely  with  those  obtained 
on  the  Nebraska  Experiment  Farm  in  1892  and  published 
in  Bulletin  29  of  that  Station.  The  average  profit  per 
acre  obtained  at  Lincoln  for  five  varieties  of  wheat  is 
$8.93,  while  the  average  profit  obtained  in  four  different 
parts  of  Wyoming  is  $8.86  per  acre  in  1893. 

Cost  and  Profit  with    Wheat, 


Place. 

Variety. 

Yield. 

Price 
per  pound. 

Value 
of  crop. 
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Sheridan  .... 
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1440  pounds 
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1038        *'       1 

1200       **      S 

1898       •• 

1^  cent 
1        " 

1        " 

1        ** 

^1.60 
18.60 

22.38 
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Place. 
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crop. 

Cost  of 
irrigation. 
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Saodance.  .   .    . 
Wheatbud  .   .   . 
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of  putting 
«<      t* 

4.50 

$1.00 
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(•     *t 

4.00 

$3.50 

raising 
(< 

2.00 

^.00 
crop. 

2.00 

m.36 

11.71 

7.75 

13.30 

$8.24 

6.89 

14.63 

5.68 
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Sugar  Beets  in  1893. 


E.    E.    SLOSSON. 


Experiments  in  the  culture  of  sugar  beets  were  car- 
ried on  at  the  six  Experiment  Farms  during  the  past 
season  in  much  the  same  manner  as  in  preceding  years. 
In  addition  to  this,  small  packages  of  sugar  beet  seed 
received  late  in  the  spring  from  the  U.  S.  Department  of 
Agriculture  were  sent  to  sixty  farmers  in  all  parts  of  the 
state  with  franked  tags  for  forwarding  sample  beets  to 
Washington  for  analysis.  Of  the  persons  to  whom  seed 
was  given  for  experiment,  only  three  reported. 

All  the  analyses  of  sugar  beets  published  this  year 
were  made  by  the  U.  S.  Department  of  Agriculture  in  the 
chemical  laboratory  at  the  World's  Fair  and  at  Wash- 
ington. 

The  details  of  cultivation  are  given  below  : 


CROP  EXPERIMENTS  IN  189^ 

LANDER  EXPERIMENT  FARM. 

J.    S.    MEYER,    SUP'T. 

Altitude,  5,500  feet.  Soil — See  analysis  in  Bulletin 
No.  6.  Weather — See  this  Bulletin,  page  36.  Cultiva- 
tion— Plowed  8  inches  deep,  harrowed  three  times ; 
planted  in  rows  18  inches  apart  with  garden  seeder  May 
11;    15  pounds  seed  per  acre  ;    sprouted  May  20  ;  came 
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up  June  4;    thinned  June  23  ;    cultivated  Aug.    12  ;    irri- 
gated Aug.  23  ;  frosted  Sept.  22  ;  harvested  Oct.   19. 


LABAIQE  EZPERIMEKT  FABM. 

F.    J.    NISWANDER,    SUP'T. 

Altitude,  7,200  feet.  Soil — See  analysis  in  Bulletin 
No.  6.  Weather — See  this  Bulletin,  page  36.  Cultiva- 
tion— Plowed  10  inches  deep,  harrowed  twice,  rolled  ; 
planted  16  pounds  to  the  acre  with  hand  drill  May  9 ; 
sprouted  June  11  ;  came  up  June  22  ;  cultivated  July  6; 
irrigated  June  21-27,  J"'y  6-8;  yield,  941  pounds  per 
acre.  There  was  no  water  in  the  irrigating  ditch  until 
June  21  and  weather  throughout  was  very  unfavorable. 


SARATOGA  EXPERIMENT  FARM. 

J.    D.    PARKER,    SUP'T. 

Altitude,  6,749  feet.  Soil — See  analyses  in  Bulletin 
No.  6.  Weather — See  this  Bulletin,  page  36.  Cultiva- 
tion— Plowed  7  inches  deep,  harrowed  four  times,  rolled ; 
planted  May  9  with  hand  drill  ;  sprouted  May  18,  came 
up  June  5;  hoed  June  20,  July  21  ;  irrigated  June  17, 
July  17,  Aug.  20;   harvested  Oct.  15. 


SHERIDAN  EXPERIMENT  FARM. 

J.    F.    LEWIS,    SUP'T. 

Altitude,3, 750  feet.  Soil — See  Bulletin  No. 6.  Weath- 
er— See  this  Bulletin,  page  36.  Cultivation — Plowed  6 
inches  deep,  harrowed  twice,  boarded  ;  planted  with 
hand  drill  May  8,   seed  10  pounds  per  acre  ;  sprouted  May 
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ame  up  May  20  ;    hoed  June    12-26,   July  7,  Aug,  6; 
ited  June  27,  July  18,  Aug.  2  ;  harvested  Oct.  30. 


8171TDANCE  EXPEBIHENT  FABH. 

T.  A.  DUNN.  SUP'T. 
Altitude,  4,500  feet.  Soil— See  analysis  in  Bulletin 
».  Weather — See  this  Bulletin,  page  36.  Cultiva- 
-Plowed  6  inches  deep,  harrowed  four  times  ;  planted 
18  four  pounds  seeds  per  acre;  sprouted  May  24, 
up  June  I  ;  harvested  Oct.  10 ;  not  irrigated. 
.  were  36  inches  apart.  The  yield  would  probably 
been  doubled  if  the  rows  had  been  18  inches  apart 
customary. 

WHEATLAND  EXPEBIHENT  FABH. 
M,  R.  JOHNSTON,  SUT'T. 
Mtitude,  4,700  feet.  Soil — See  analyses  in  Bulletin 
5.  Weather — See  this  Bulletin,  page  36.  Cultiva- 
-Plowed  twelve  inches  deep,  harrowed  six  times, 
.  ;  planted  May  4  in  drills  16  inches  apart,  20  pounds 
per  acre  ;  sprouted  May  16,  came  up  May  22;  cul- 
d  four  limes  with  plow  and  hoe  ;  irrigated  June  i", 
uly  8.  9,  21,  Aug.  8,  28;  frosted  Sept.  20;  har- 
d  Oct.  9. 

JOHN    ASTLE,    AFTON,    UINTA    COUNTY. 
>oil,  brown  loam.     Weather — May  cold,  June  mild, 
st  hot  and  dry  with  cold  nights.  September  cold  and 
October    i,    snow  and   rain.       Cultivation — Planted 
20;   irrigated  four  times  ;  harvested  Oct.  1. 
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ALFRED    BRIDGER,    SYBILLE,    LARAMIE    COUNTY. 

Soil,  sandy  loam.     Weather,  warm,  but  very  change- 
able.     Planted  June  2,  harvested  Oct.   12. 


MARK    MANLEY,    MOUNTAIN    VIEW,    UINTA    COUNTY. 

Soil,  sandy  loam,  second  year  of  cultivation.  Weather 
— May  wet,  June  dry,  July  hot  and  dry.  August  showers, 
September  dry  to  1 5th  then  heavy  rains  and  snows. 
Nights  very  cool  all  summer.  Cultivation — Planted  May 
10,  irrigated  four  times,  harvested  Oct.  2. 


SUMMARY. 

The  results  of  the  experiments  in  the  cultivation  of 
sugar  beets  in  Wyoming  are  as  follows : 

Season.  Per  cent  Sugar  in  juice.  Purity. 

1891 I  5.79 78.08 

1892 16.69 78.69 

1893 ^707 80.91 


Average   16.52 79-23 


Wyomiii^^  ExperiiiunI   Station. 
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Experience  in  these  diverse  seasons  shows  that  beets 
unusually  rich  in  sugar  can  be  grown  by  irrigation  in 
almost  all  parts  of  Wyoming.  In  every  crop  reported,  the 
per  cent  of  sugar  has  been  above  twelve,  the  lowest  mar- 
ketable rate.  From  the  increase  in  sugar  content  and  in 
coeflficient  of  purity  we  may  expect  an  improvement  in 
the  quality  of  the  beets  when  the  land  has  been  longer 
under  cultivation  and  the  growers  have  acquired  more  ex- 
perience. The  prices  paid  at  the  factories  in  Nebraska 
are  $5.00  per  ton  for  beets  containing  16  per  cent  sugar 
and  $5.50  for  beets  containing  17  per  cent  sugar. 

In  regard  to  the  yield  the  results  are  not  as  conclu- 
sive. In  some  cases  the  reported  yield  is  remarkably  high, 
in  others  altogether  too  low  for  profit.  In  the  localities 
represented  by  the  Experiment  Farms  at  Lander,  Sara- 
toga, Sheridan  and  Wheatland  a  yield  of  ten  to  fifteen 
tons  per  acre  can  be  expected  under  irrigation  and  proper 
cultivation. 

In  ascertaining  and  publishing  the  facts  concerning 
the  prospects  of  Wyoming  in  this  new  field  of  agriculture 
the  work  of  the  Experiment  Station  is  completed.  It 
now  remains  for  the  people  of  Wyoming  to  decide  upon 
the  data  which  have  been  furnished  whether  the  establish- 
ment of  sugar  factories  in  the  state  will  be  profitable. 
The  Station  will,  however,  furnish  any  available  informa- 
tion on  the  subject  of  the  culture  of  beets  and  the  manu- 
facture of  sugar  to  those  contemplating  the  establishment 
©f  this  industry.  Sugar  beets  will  be  grown  upon  fhe 
Experiment  farms  for  some  years  to  come  to  ascertain 
the  effect  of  the  climate,  and  to  test  home  grown  seed, 
but  it  is  not  probable  that  seed  will  be  distributed  free  for 
experimental  purposes  as  heretofore.     We  shall,  however. 
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be  glad  to  receive  the  names  of  any  farmers  who  are  will- 
ing to  experiment  in  this  or  other  lines.  Bulletin  No.  3, 
giving  directions  for  the  cultivation  of  sugar  beets,  and 
Bulletin  No.  9,  giving  the  results  of  the  crop  experiments 
in  1892,  will  be  sent  on  application. 

The  U.  S.  Department  of  Agriculture  has  for  several 
years  carried  on  experiments  in  sugar  beets  in  all  parts  of 
the  country,  and  the  following  extract  from  the  last 
report  of  the  Secretary  of  Agriculture,  gives  the  results 
of  the  work  in  the  Arid  Region  : 

"Beets  which  have  been  grown  upon  irrigated  land 
in  Wyoming,  Idaho,  Colorado  and  New  Mexico  are  uni- 
formly of  high  character  and  rich  in  sugar.  It  is  evident 
that  there  is  perhaps  no  crop  which  can  be  so  successfuly 
cultivated  upon  irrigated  land  as  sugar  beets.  The  cost 
of  irrigated  land  makes  it  necessary  that  some  crop 
should  be  grown  which  will  yield  a  large  return.  Land 
which  has  cost  from  $50  to  $100  per  acre  to  irrigate  can- 
not be  seeded  with  financial  success  to  such  crops  as  will 
yield  a  net  profit  of  only  $4.00  to  $5.00  per  acre.  Such 
land  should  be  made  to  yield  at  least  a  net  profit  of  from 
$10.00  to  $15.00  per  acre  in  order  to  pay  proper  interest 
on  first  cost  of  the  soil.  There  is  no  crop  yet  which  has 
been  introduced  into  the  arid  regions  which  gives  such 
promise  of  producing  the  above  result  as  the  sugar  beet. 
The  market  for  sugar  cannot  be  overstocked,  hence  there 
is  po  danger  of  blocking  the  market  in  case  all  the  lands 
which  have  been  recovered  by  irrigation  should  be  planted 
in  beets.  It  would  be  quite  different  if  they  were  planted 
with  potatoes  or  some  similar  crop,  whose  overproduction 
might  glut  the  market.      It  is  no  wonder  that  capitalists 
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are  looking  with  interest  to  this  new  opening  for  invest- 
ment. 

'•Climatic   conditions,    as   has  already  been  stated  in 

previous  publications  of   the  Department  relating  to  sugar 
beets,  are  of  the  utmost  importance  not  only  in  the  grow- 
ing of  the  crop,  but  in  the  harvesting  thereof.    In  the  irri- 
gated lands  of  our  arid  regions  we  have  a  complete  con- 
trol   of    climatic    conditions.      In   the   first   place  there  is 
during  the  growing  season,   almost  unbroken  sunshine,  a 
a  condition   essentially   favorable    to   the  production  and 
storage  of  large  quantities  of  sugar.      In  the  second  place, 
the  high  altitude  of  the  plateaus  of  the  arid  regions  gives 
a  summer  which  is  not  too  warm  for  the  proper  growth  of 
sugar  beets.      In  the  third  place,  the  control  of  the  water 
for  irrigating  purposes  renders  it  possible  to  stimulate  the 
growth  of  beets  during  the  earlier  periods  of  the  summer, 
while  the  withdrawal  of  the  water   prevents   any  second 
growth   after  the  beets  have  matured  in  the  autumn.     In 
the  fourth  place,  the  dry  autumnal  weather  is  most  favor- 
able to  harvesting  the  crop,  and  the  period  of  frosts  is  so 
well  known  as  to  permit  of  the  entire  harvest  being  made 
before  any  danger  of  freezing  occurs.      It  is  believed  that 
in  no  other  place  in  the  world  can  be  found  such  a  favor- 
able agreement  of  climatic  conditions  for  the  production 
of  not  only  large  crops  of  beets  per  acre,  but  also  of  beets 
rich  in  sugar  of  high  purity." — Report  of  the  Secretary  of 
Agriculture,  i8g2,^page  ij^. 

It  will  be  observed  that  the  expenses  here  given  are 
too  high  for  Wyoming,  as  at  present  good  land  can  yet  be 
obtained  at  from  $10  to   $20  per  acre,    with  water  right 

in  perpetuity,  and  the  cost  of  irrigating  sugar  beets  is  not 
more  than  $1.  50  or  $2.00  per  acre  for  the  season  where  a 
number  of  acres  are  grown. 


Garden  Vegetables  and  Tobacco. 


B.    C.    BUFFUM. 


It  may  be  stated. in  general,  that  those  varieties  which 
were  sufficiently  early,  of  good  quality  and  yielded  well 
upon  any  of  the  Experiment  Farms  may  be  recommended 
for  that  part  of  the  state.  At  Saratoga  no  yields  were 
given,  but  some  notes  were  furnished  which  may  be  of 
value.  No  report  of  garden  vegetables  was  obtained  from 
Lander.  At  Sheridan  experiments  with  vegetables  were 
of  little  or  no  value.  One  variety  of  sweet  corn,  the 
Golden  Dew  Drop,  matured  seed,  yielding  i6  bushels  per 
acre.  A  quantity  of  water  melons  were  marketed,  the 
varieties  which  ripened  being  Cuban  Queen,  Ironclad, 
Lewis*  Early  and  Peerless. 

Yields  at  Sundance  and  Wheatland  were  good,  espec- 
ially wMth  root  crops,  including  sweet  potatoes  at  the 
latter  place.  Experiments  with  peanuts  at  Wheatland  in 
1892  were  quite  satisfactory,  but  the  crop  of  1893  was 
destroyed  by  rabbits.  At  Sundance  the  peanuts  did  not 
germinate. 

Tobacco  has  been  successfully  grown  at  Wheatland 
for  two  seasons.  The  notes  for  the  past  season  are  given 
under  a  separate  head. 


GARDEN  VEGETABLES. 


LABAMIE. 

Asparagus. — Two   dozen    roots   set   in   bed    in    1892 
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came    up   well.      Nineteen  lived  through   the   winter   and 
grew  nicely  the  past  season. 

Beans. — Seventeen  varieties  were  planted.  Only 
wax  varieties  grown'  for  string  beans  are  recommended 
for  this  altitude.  Owing  to  the  dry  condition  of  the  soil, 
all  varieties  were  slow  in  germinating,  which  made  it  late 
in  the  season  before  they  were  ready  for  market.  The  . 
earliest  varieties  were  F^arly  Longfellow  Six  Weeks  and 
Dwarf  Horticultural,  which  were  marketed  Aug.  8. 
Early  Lima,  Early  Warwick,  Early  Mazagan  and  Golden 
Refugee  were  ready  for  market  Aug.   16. 

Cabbage. — The  varieties  planted  were  Red  Erfort, 
Red  Dutch,  Prime  Flat  Dutch,  Lee's  Wonderful  and 
Early  Jersey  Wakefield.  All  matured  heads  and  can  be 
grown  with  great  success. 

Cauliflower. — Early  Dwarf  matures  and  produces  a 
good  crop. 

Lettuce. — Those  varieties  which  were  ready  for  mar- 
ket earliest  were  Early  Boston,  Curled,  Early  Curled  Simp- 
son and  Black  Seeded  Simpson. 

Peas. — Thirty-eight  varieties  were  grown.  Though 
not  so  early  as  several  others,  the  Pride  of  the  Market 
was  the  most  prolific.  White  Marrowfat  was  the  earliest 
variety  last  season  and  the  Stratagem  the  latest  marketed. 
Telephone  and  t^vcrbearing  proved  good  varieties. 

Beets. — Twelve  varieties  were  grown.  The  Improved 
Blood  was  most  prolific,  yielding  over  6,000  pounds  per 
acre.  Eclipse  yielded  5,382  pounds,  and  P^xtra  Early 
Dark  Flat  Egypt,  3,848  pounds.  Bunches  of  P2arly  Blood 
were  marketed  on  Aug.  6. 

Radish. — Chartiers  Long  Scarlet  is  one  of  the  earliest, 
most  prolific    and    hardy.      Other    varieties    are    French 


26  Wyoming  Experiment  Station, 

Breakfast,  White  Tipped  Turnip,  Early  Round  Dark  Red. 
The  two  last  named  are  more  apt  to  become  pithy  than 
Chartiers. 

Turnips. — Seven  varieties  were  grown.  All  were 
badly  damaged  by  the  turnip  flea  beetle.  They  were 
ready  for  market  Aug.  31,  and  yielded  as  follows  :  Early 
White  Egg,  an  early  sweet  table  variety,  1,025  pounds; 
Long  White  Cow  Horn,  1,599  pounds;  White  Stone.  1,189 
pounds;  Early  Purple  Top  Milan,  1,968  pounds;  Robert's 
Golden  Ball,  1,845  pounds;  Early  White  Dutch,  2.685J 
pounds;  Pomerian  White  Globe,  5,248  pounds.  All  are 
good  table  varieties. 


SARATOGA. 

Beans. — Earliest  varieties  were  Extra  Early  Refugee 
and  Early  Warwick.  Only  wax  varieties  to  be  used  as 
rtring  beans  can  be  recommended. 

Cabbage — Early  York  and  Winningstadt  matured 
good  heads.  The  late  varieties  failed  to  mature  on 
account  of  drouth. 

Cauliflower. — Henderson's  Early  Snowball  gave  best 
results,  maturing  good  heads. 

Lettuce. — Boston  Market,  Black  Seeded  Simpson  and 
Golden  Queen  were  earliest,  being  ready  for  market 
June  25. 

Peas. — Henderson's  First  of  All,  Bliss  Abundance, 
Summit,  Fill  Basket  and  Champion  of  England  were  the 
earliest  varieties  and  all  were  very  prolific.  No  yields  are 
given,  but  the  superintendent  states  that  all  were  success- 
ful and  especially  recommends  the  above. 

Squash. — Winter   varieties    did    not    ripen.       Crook 
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Neck   and   Early   Bush   summer  grew  well  and  produced 
good  table  squashes. 

Tomatoes. — A  few,   supposably  of  the  Dwarf  Cham- 
pion, ripened. 


SUNDANCE. 

Beans, — The  earliest  were  ripe  Sept.  i,  and  yielded 
as  follows:  White  Wax,  142  pounds  per  acre;  BUck 
Wax,  160  pounds;  Navy,  240  pounds;  Flageolet  Wax, 
170  pounds.      The  last  named  were  ready  for  table  first. 

Sweet  Corn. — The  Mammoth  produced  roasting  ears 
by  August  17,  but  the  crop  did  not  mature  and  was  pro- 
nounced a  failure. 

Peas. — The  following  varieties  with  yields  are  re- 
ported :  Alpha,  726  pounds  per  acre;  Early  Kent,  726 
pounds  per  acre;  Champion  of  England  660  pounds;  Strat- 
agem, 640  pounds;  Tom  Thumb,  655  pounds.  All  are 
good  varieties. 

Beets. — Varieties  and  yields  were:  Early  Blood,  10,- 
856  pounds  per  acre;  Early  Bassano,  11,061  pounds  per 
acre;  Early  Eclipse,  11,334  pounds;  Extra  Early  Dark 
Egyptian,  8,840  pounds;  Improved  Dwarf  Dark  Blood, 
8,893  pounds;  Improved  Long  Blood,  8,316  pounds; 
Dewing's  Early  Turnip,  12,512  pounds. 

Carrots. — Early  Scarlet  Horn  yielded  7,386  pounds 
per  acre;  Early  Half  Long  Stump  Rooted,  7,525  pounds; 
Early  Half  Long  Carenthral  5,123  pounds;  Early  French 
Forcing,  4,420  pounds.  The  half  long  varieties  are  con- 
sidered best. 

Parsnips. — Long  Neck  Sugar  yielded  2,727  pounds 
per  acre  and  Gurnsey  Hollow  Crown,  2,448  pounds. 

Turnips. — White  Stone  yielded  14,014  pounds;  Rob- 
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>'    Goiden    Ball.    16,774   pounds.     Both    are    excellent 
ieties. 
Salsify. — Gave  a  yield  of  4,590  pounds  "per  acre. 

WHEATLAKD. 

Beans. — Only  one  variety  was  grown,  the  Boston 
all  Pea  Bean,  which  yielded  1,1 30  pounds  on  an  acre 
I  weighed  63  pounds  per  bushel.  The  market  price 
i  three  cents  per  pound,  making  the  value  of  the  crop 
1.60.  The  estimated  cost  of  producing  the  crop  was 
;.3  5  leaving  a  profit  of  $18.35  pc  acre.  This  is  a  fine 
iety,  the  vines  being  strong  and  thrifty,  the  beans  well 
Hied,  of  uniform  size  and  excellent  quality. 

S'Mtei  Corn. — New  Honey  was  ready  for  market  Aug. 
and  yielded  800  pounds  of  seed.  Cory,  the  earliest 
i  most  prolific  variety  grown,  was  ready  for  market 
g.  I,  and  produced  1,600  pounds  of  seed.  Marble- 
td  was  ready  for  market  Aug.  12,  but  did  not  mature 
seed. 

Beets. — Wind  storms  of  May  18  and  19  destroyed 
m  10  to  20  per  cent  of  the  young  plants  of  each  va- 
ty.  The  Improved  Long  Blood  gave  a  yield  of  43.776 
ands  per  acre  ;  a  good  stock  beet.  Dark  Kgyptian 
iduced  13,760  pounds  ;  a  good  quality  for  table  use  or 
ck.  Improved  Uwarf  Blood,  yield  12,800  pounds; 
id  for  table  use.  Early  Blood  Turnip,  yield  14,400 
jnds  ;  good  for  either  table  or  stock.  Early  PkUpse, 
Id  14,016  pounds  ;  good  quality.  Early  Blood  Turnip 
i  Improved  Dwarf  Blood  were  the  earliest  varieties, 
\  the  last  did  not  seem  as  hardy  as  the  others,  as  the 
id  destroyed  more  of  its  plants. 

Carrots. — Wind  destroyed  many  of  the  young  plants. 
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As  much  as  half  the  Early  French  Forcing  were  killed. 
All  varieties  were  of  good  quality,  Half  Long  Scarlet 
Courtney  and  Early  Scarlet  Horn  being  the  earliest. 
Early  French  Forcing  produced  9,600  pounds  per  acre, 
Early  Scarlet  Horn,  15,664  pounds;  Half  Long  Stump 
Rooted,  39,808  pounds,  and  Half  Long  Scarlet  Courtney 
24,640  pounds. 

Parsnips. — These  were  also  injured  by.  the  wind. 
Gurnsey  or  Hollow  Crown  produced  9,856  pounds  of 
only  fair  quality;  Long  Smooth  Sugar,  6,272  pounds  of 
good  quality. 

Sweet  Potatoes. — Early  Golden,  ripe  Sept.  20,  yield 
5,475  pounds  ;  good  quality  and  75  per  cent  fit  for  mar- 
ket. Extra  Early  Carolina  were  ripe  Sept.  10,  yield 
6,132  pounds;  80  per  cent  fit  for  market;  of  first-class 
quality.  Red  Bermuda,  ripe  Sept.  20,  yield  7,300  pounds; 
80  per  cent  fit  for  market ;  the  heaviest  yielder  but  of 
poor  quality. 


TOBACCO. 

A  small  amount  of  tobacco  was  grown  in  1892,  and 
did  so  well  that  it  was  given  a  further  trial  the  past  season. 
Each  of  the  varieties  planted  grew  well  and  fully  matured 
in  good  season,  being  harvested  Sept.  9  to  12.  A  heavy 
wind  storm  on  Sept.  i  injured  all  the  varieties  somewhat. 
As  the  weather  was  so  dry  after  harvesting,  the  crop 
could  not  be  stripped  so  yields  cannot  be  given  at  this 
time.  The  following  notes  upon  each  variety  indicate 
that  tobacco  can  be  grown  with  profit,  and  it  is  hoped 
more  complete  data  will  be  obtained  the  following  season 
to  show  the  degree  of  success  with  which  it  can  be  raised 
extensively  : 
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Pennsylvania  Seed  Leaf — Twenty-four  plants  were 
set  out  June  2.  All  lived  and  were  mature  Sept.  12. 
They  grew  to  a  good  height  and  produced  large  leaves. 

Connecticut  Seed  Leaf. — Twenty-four  plants  set  out 
June  2.  All  grew  to  a  good  height,  producing  medium 
sized  leaves.     It  was  mature  Sept,  12. 

Harby. — Twenty-four  plants  set  out  June  2,  two  of 
which  died.  The  rest  grew  to  a  height  of  four  feet,  pro- 
ducing large  leaves  and  were  mature  Sept.  12. 

Persian. — Of  the  twenty-four  plants  set  out  June  2, 
eight  died.  The  plants  grew  only  two  feet  high  and 
produced  small  leaves;  were  mature  Sept.  10. 

Comes tock  Spanish. — Twenty- four  plants  set  out  June 
2.  All  lived,  grew  about  three  feet  high  and  produced 
medium  sized  leaves;  matured  Sept.  10. 
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Progress  Report  upon  Fruits  and  Trees. 


B.    C.    BUFFUM. 


As  this  was  only  the  second  season  from  planting, 
the  fruits  have  not  progressed  far  enough  to  merit  a  de- 
tailed report  of  varieties.  Only  general  statements  are 
made  about  each  kind  with  notes  upon  hardiness,  varieties 
which  have  fruited,  and  necessary  winter  protection. 
From  the  results  already  obtained,  there  is  little  doubt 
that  Wyoming  can  raise  sufficient  quantities  of  the  small 
fruits  at  least,  to  supply  the  home  demand.  Compared 
with  the  profit  of  raising  wheat,  of  from  five  to  fifteen  dol- 
lars per  acre,  it  is  safe  to  say  that  with  even  lower  prices 
than  existing  ones,  raising  fruit  near  our  markets  will 
yield  a  net  profit  ten  times  as  great.  Our  conditions  are 
as  favorable  as  those  in  adjoining  states  where  fruit  rais- 
ing has  advanced  rapidly  in  the  last  few  years.  The 
few  farmers  who  have  grown  small  fruits  and  the  results 
obtained  upon  the  Experiment  Farms  sufficiently  demon- 
strate that  such  fruits  will  grow  successfully,  and  our 
future  bulletins  upon  this  subject  will  discuss  special  topics. 


SMALL  FRUITS. 

Strawberries, — Fifty  varieties  were  planted  in  1892, 
the  same  ones  being  ordered  for  each  farm,   from  growers 
-(3) 
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New  York,  New  Jersey  and  Colorado.  From  the  re- 
rts  at  hand  there  is  no  apparent  difference  in  the  hardi- 
ss  and  vitality  of  the  plants  from  our  eastern  and 
;stern  growers.  Those  obtained  frum  Peter  Henderson 
Co,,  were  pot  grown  plants.  They  were  large  and 
3ked  thrifty  when  they  arrived,  but  having  been  grown 
doors,  they  were  so  tender  that  a  large  per  cent  of  them 
ed  when  set  out.  None  survived  through  the  summer 
Laramie  and  few  or  none  lived  of  many  of  the  varieties 
ion  the  other  farms.  Strawberries  require  some  winter 
otection.  A  thorough  covering  of  straw  or  loose  mulch, 
;ld  down  by  poles  or  other  weights  to  keep  the  wind 
om  blowing  it  off,  is  generally  sufficient,  though  where 
ily  small  areas  are  grown,  earth  covering  is  recom- 
ended.  At  Laramie  a  covering  of  earth  deep  enough 
'  keep  the  plants  from  dying  out  is  absolutely  necessary 
I  make  them  live.  All  the  plants  upon  the  Laramie 
arm  not  so  covered  died  the  first  winter. 

At  Lander  eighteen  varieties  fruited  well,  of  which 
le  Mammoth  is  reported  as  producing  the  largest  berries 
■  fine  flavor. 

On  the  Sheridan  Farm  the  superintendent  states  that 
[ichel's  Early,  Crescent,  Manchester,  Lady  Rusk,  Cum- 
srland.  Bubach's  No.  5,  Gandy  and  Eureka  were  the 
est,  being  most  hardy,  prolific  and  of  good  flavor. 

At  Saratoga  Edgar  Gem,  Capt.  Jack,  Iowa  Beauty 
nd  Shuster's  Gem  are  mentioned  as  of  best  quality  and 
le  most  productive  this  season. 

Raspberries  and  Blackberries. — Those  varieties  which 
ere  in  good  condition  when  set-out  made  thrifty  growth. 
.he-eaiJtie  of  failure  to   live   of   many   plants   at  Lander, 
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Saratoga,  Sheridan  and  Sundance  was  due  to  the  delay  in 
the  plants  reaching  them  and  their  consequent  poor  con- 
dition when  set  out.  Some  were  on  the  road  over  a 
month  and  many  of  the  plants  were  dead  or  past  reviving 
when  received.  A  few  fruited  this  season.  It  is  neces- 
sary to  cover  with  earth  for  winter  protection  and  deep 
enough  to  keep  the  canes  moist.  All  the  raspberries  set 
out  upon  the  Laramie  Farm  died  the  first  winter.  A 
small  per  cent  of  the  blackberries  lived. 

Grapes. — Have  not  done  well  at  Laramie  and  Sun- 
dance, though  the  causes  of  failure  are  not  apparent.  In 
general  the  same  causes  produced  failure,  and  the  same 
winter  protection  is  necessary  as  with  raspberries.  Except 
upon  the  above  mentioned  farms  they  are  growing  well. 

Currants  and  Gooseberries, — Are  sufficiently  hardy 
for  any  part  of  the  state.  On  the  Laramie  Farm  the 
most  hardy  varieties  tried  are  Black  Naples,  Crandall, 
Fay's  Prolific  and  White  Grape  currants  and  Smith's 
gooseberry.  At  Saratoga  White  Grape  currant  bore 
heavily,  the  bushes  bending  nearly  to  the  ground  with 
fruit.  The  only  winter  protection  necessary  is  a  mulch 
around  the  roots. 


LARGE  FBUITS. 

Apples,  plums  and  cherries  are  thriving  at  all  the 
farms.  The  crab  trees  have  made  the  largest  growth  at 
all  the  farms  and  the  hardy  varieties  of  standard  apples 
set  out  have  lived  and  grown  especially  well  at  the  Lan- 
der, Sundance  and  Wheatland  Farms.  At  Lander  Eng- 
lish Morello  and  Early  Richmond  cherries  each  bore  and 
ripened  a  small  quantity  of  fruit. 
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At  Saratoga  Dakota  plum  trees  made  a  good  growth 
and  bore  a  few  plums  though  they  did  not  ripen  on  account 
of  the  early  frost. 

The  pears  set  out  which  lived  through  the  first  sea- 
son as  a  rule  have  thrived.  Apricots  have  not  been  quite 
so  successful,  though  some  trees  of  all  varieties  lived  at 
Wheatland,  and  all  but  the  Russian  at  Lander.  The 
Gibb  apricot  at  the  latter  place  made  the  largest  growth 
of  any  tree  planted.  This  variety  has  done  well  at  the 
other  farms  and  seems  to  be  very  hardy.  Except  at  Wheat- 
land, quinces  have   not  appeared  to  be  sufficiently  hardy. 

Native  plums,  buffalo  berries,  June  berries,  rasp- 
berries and  strawberries  have  been  transplanted  to  the 
Experiment  Farms.  We  have  not  succeded  in  making 
the  buffalo  berries,  strawberries  or  raspberries  grow  on 
the  Laramie  Farm.  Lack  of  water  and  their  exposed  po- 
sition is  probably  the  reason,  as  all  our  natives  are 
acclimated  and  hardy. 


FOBEST  TBEES. 

Cottonwoods  and  Russian  Willows  have  been  set  out 
on  each  of  the  farms  for  windbreaks.  The  Russian  wil- 
low cuttings  have  made  thrifty  growth  and  seem  perfectly 
hardy.  At  Laramie  all  those  which  started  the  first  sea- 
son made  good  growth  and  arc  alive  to  the  tips  at  the 
present  writing.  Complaint  has  been  made  that  they 
produce  too  many  small  whip  like  stems  instead  of  grow- 
ing at  once  into  trees.  After  two  or  three  years'  growth 
they  usually  stop  spreading  from  the  root  and  grow  more 
upright. 

The  grow^th  of  Honey  Locusts  set  out  at  Laramie  in 
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1891  for  hedge  has  been  exceedingly  slow.  A  large  per 
cent  of  the  trees  are  still  alive  but  only  a  few  short 
branches  have  been  put  forth. 

Ash  and  Elm  seedlings  have  thrived  well,  though  at 
our  high  altitude  their  growth  is  sIoa^.  The  White  Ash 
seedlings  seem  hardy  and  at  Lander  are  highly  spoken  of 
as  making  stocky  little  trees.' 


Notes  on  Climate. 


B.    C.    BUFFUM. 

During  the  year  of  1893  the  climate  has  been  excep- 
in  many  respects  and  unfavorable  to  the  growth  of 

■"or  the  greater  part  of  the  state  the  temperature  was 
than  in  (892,  At  Laramie  the  means  varied  but 
from  that  of  the  two  preceding  years,  but  the  months 
irch.  April,  May,  September  and  November  were 
r  than  the  same  months  in  1892,  while  the  months  of 
July  and  August  were  warmer  and  drier.  This 
:ned  the  growing  season  and  caused  the  warm 
IS  to  be  more  unfavorable  than  in  the  preceding 
In  general  the  same  difference  in  temperature 
en  this  and  previous  years  prevailed  at  all  the  Ek- 
ent  Farms.  September  being  notably  colder  at  each. 
ig  frosts  occurred  earlier  in  nearly  all  parts  of  the 
than  in  1892.  There  were  no  heavy  storms  of  snow 
n  during  the  year,  consequently  the  amount  of  pre- 
tion  was  unusually  small.  A  letter  from  E.  M.  Rav- 
ift,  Director  of  the  State  Weather  Service,  states: 
rainfall  for  1893  was  below  the  normal  throughout 
itire  eastern  portion  of  the  state  and  the  absence  of 
■  storms  was  remarkable."  He  kindly  furnished  the 
or  Cheyenne,  which  is  given  in  the  table  of  precipi- 
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tation.  The  normal  for  Cheyenne  is  about  12.50  inches. 
The  greatest  precipitation  during  one  day  occured  at  Sun- 
dance in  May,  when  2.18  inches  of  rain  fell.  At  Lara- 
mie the  greatest  amount  during  any  single  storm  was  0.47 
inches  in  June  and  August.  At  Lander  i.oi  inches  in 
June.  At  Saratoga  1.20  inches  in  May.  At  Sheridan 
1.70  inches  in  May.  At  Wheatland  0.60  inches  in  Octo- 
ber and  December.  Saratoga  was  the  only  Station  hav- 
ing a  greater  amount  of  precipitation  than  in  1892.  There 
was  an  unusual  amount  of  rain  in  August  and  several 
quite  heavy  snow^  storms  occurred  in  the  Platte  Valley 
during  the  year.  The  precipitation  at  Laramie  was  less 
than  ever  before  recorded  at  this  place,  being  only  3.84 
inches.  The  Report  of  Rainfall  in  the  Western  Terri- 
tories, issued  by  the  Department  in  1888,  states  that 
records  of  precipitation  were  kept  by  the  U.  S.  Post  Hos- 
pital at  Fort  Sanders,  three  miles  south  of  Laramie,  cov- 
ering a  period  of  nine  years  and  five  months  from  Feb. 
1869  to  Aug.  1878.  During  this  time  the  normal  was 
12.92  inches.  The  greatest  amount  during  any  one  year 
was  17.77  inches  in  1872.  The  least  occurred  in  1871, 
when  only  8.16  inches  fell.  The  least  annual  precipita- 
which  has  been  observed  in  the  state  is  2.38  inches  at 
Fort  Laramie  in  i860. 

The  small  amount  of  rainfall  at  Laramie  in  1893 
seems  to  be  due  to  the  fact  that  the  storms  precipitated 
the  larger  part  of  their  moisture  on  the  mountain  ranges 
east  and  west  of  the  Laramie  plains,  causing  only'traces 
or  small  amounts  at  Laramie.  At  the  Experiment  Farm, 
nearly  three  miles  west  of  the  University,  the  rainfall  for 
the  growing  months  was  much  heavier  than  at  the  Uni- 
versity.    The  rainfall  at  the  farm  for  May  was  2.00  inches, 
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June  1. 16,  July  0.94,  August  i.io.  Several  quite  heavy 
rains  occurred  which  only  gave  a  trace  in  town.  At 
Wheatland  the  rainfall  was  less  than  half,  and  at  other 
stations,  except  Saratoga,  much  less  than  that  of  the  pre- 
vious year. 

Hail  storms  occurred  on  the  28th  and  29th  of  June, 
near  Sheridan,  destroying  tender  vegetation  in  a  path 
about  one  mile  wide. 

The  number  of  stormy  days  during  which  .01  or  more 
rain  fell  are  as  follows  :  Laramie  44,  Lander  38,  Sarato- 
ga 50,  Sheridan  46,  Sundance  51,  and  Wheatland  20. 
The  greatest  number  in  one  month  was  1 1  at  Saratoga  in 
May.     None  occured  in  Laramie  in  January. 

The  mean  relative  humidity  or  per  cent  of  moisture 
in  the  air  was  much  lower  than  the  previous  year,  being 
63.7  in  1892  and  56.9  in  1893.  June  was  the  driest 
month  with  only  38.3  and  July  and  September  were  nearly 
as  dry.  The  mean  dew  point  for  the  year  was  corre- 
spondingly low. 

There  was  over  10,000  miles  more  of  wind  than  in  1892. 


EVAPORATION  AT  LARAMIE. 

Evaporation  from  water  surface  is  measured  by 
means  of  a  Hook  Gauge,  measurements  being  taken  every 
day  that  the  water  is*  not  frozen.  A  tank  of  galvanized 
iron  holding  one  cubic  meter  of  water  is  used.  Care  is 
taken  to  keep  the  tank  nearly  full  that  evaporation  may 
not  be  interfered  with.  Evaporation  cannot  be  obtained 
as  accurately  for  the  winter  months  as  during  the  remain- 
der of  the  year.  It  was,  apparently,  46. 305  inches  from 
Oct.  I,  1892  to  Oct.    I,    1893.      For  six  months,  May  to 
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October  inclusive,  it  was  37- 525  inches.     During  the  time 
the  water  was  not  frozen,  it  was  as  follows: 

April  24-30 o.  562  inches. 

May 4. 801 

June 7-  884 

July 9352 

August 6.  586 

September 6.016 

October  1-31 2.886 


EXPLANATION  OF  TABLES. 

Temperature. — The  mean  temperature  at  the  Ex- 
periment Farms  is  taken  from  the  maximum  and  mini- 
mum readings.  At  Bates*  Park  (Freeland)  the  observations 
are  taken  by  Mrs.  C.  M.  Cheney  three  times  daily,  at  7 
a.  m.,  2  p.  m.  and  9  p.  m.  and  the  mean  for  each  day  is 
found  by  the  formula  !±?±?±?. 

At  Inyan  Kara  the  observations  are  taken  by  S.  A. 
Young  twice  daily  and  the  mean  is  obtained  by  the  sum 
of  both  readings  divided  by  2,  which  probably  gives  re- 
sults too  high  for  summer  months,  but  nearly  as  close  to 
the  actual  mean  in  the  cold  months  as  that  from  the  max- 
imum and  minimum  readings,  since  during  these  months 
the  minimum  temperature  usually  occurs  near  7  o'clock  a. 
m.  and  the  maximum  between  2  and  3  o'clock  p.  m.  The 
daily  range  of  temperature  is  the  difference  between  the 
maximum  and  minimum  readings. 

In  Table  IV.  the  records  of  the  barometer  are  not 
complete,  as  the  instrument  was  out  of  order  for  nearly 
four  months  and  consequently  the  'annual  mean  is  not 
correct. 

In  the  same  table,  also,  the  amount  of  wind  is  given 
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for  each  month,  with  the  greatest  velocity  for  the 
h.      For  further  data  on  the  wind   see  General  Sum- 

rhe  precipitation  at  each  Experiment  Farm,  given 
able  v.,  is  observed  by  the  superintendent.  The 
d  for  Cheyenne  was  furnished   by  the   Chief  of  the 

Weather  Service,  for  Bates'  Park  (Freeland)  by  Mrs. 
.  Cheney,  for  Trelona  by  James  Jackson,  for  Inyan 

by  S.  A.  Young,  for  Hat  Creek  by  Andrew  Fal- 
■  and  for  Sybille  by  A.  E.  Bridge.r.  Thanks  are  due 
of  these  observers  for  the  interest  taken  and  time 
:  in  furnishing  the  records.  We  hope  others  will 
iteer  to  furnish  records  of  rainfall.  Observations  at 
altitudes  in  the  mountains  would  he  of   special  value. 


r 
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Table  III. —  Weekly  Means  of  Soil  Temperatures,  Laramie,  i8gj. 


Week  ::nding — 


,  anuary  7  . 
I  anuary  14  . 
'  anuary  21  . 
\  anuary  28  . 
•"ebniary  4 
February  11 
February  18 
February  25 
March  4.  .. 
March  11.  . . 
March  IK.  . . 
March  25.  .. 
April  1  .... 
April  8  . . . . 
April  15  ... . 
April 22  .... 
April  29  ... . 

May    6 

May  13 

May  20 

May  27.    ... 
June    3  .... 

June  10 

une  17 

'une24.    ... 

"uly    1 

"ulj    8 

"uly  15 

'uly  22 

July  29 

August 
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August  13 * ' 

August  19 

August  26 

September   2  . . . . 

September   0 

Septemoer  16 

September  23 

September  !)0  .  •  • . 

October   7 

October  14 

October  21 

October  28 

November  4  . . . . 
November  11  . . . . 
November  18  . . . . 
November  25  ... . 

December   2 

December  9 

December  16...    . 

December  23 

December  .^ 


Air  Tem- 
perature. 


.8 
.1 
.3 
.4 


32 

25 

16 

32 

229 

21.9 

19.7 

24.4 

17.3 

29.2 

23.5 

27.9 

30.1 

41.0 

27.7 

31.6 

37.5 

33.8 

45.1 

53.7 

404 

46.5 

52.5 

61.5 

60.5 

50.3 

65.2 

63.7 

64.8 

63.8 

62.2 

62.8 

61.3 

60.4 

51.0 

58.6 

.V».0 

51.2 

45.0 

38.8 

44.0 

45.7 

:».7 

38.7 
35.2 

25.8 
20.0 

32.8 

2:^.8 

31.2 
32.3 
18.6 


Sums I    2120.9 

Annual  Means i        40. 8 


3 
inches. 

28.5 
24.6 
17.3 
28.0 
23.4 
23.0 
21.4 
24.2 
21.8 
28.4 
27.4 
29.5 
35.9 
30.9 
31.0 

:m.6 

38.7 
37.8 
46.9 
55.2 
46.0 
52.5 
54.2 
65.1 
68.0 
66.6 
70.7 
68.8 
72.1 
67.9 
67.0 
66.1 
6.3.0 
64.9 
60.0 
60.2 
60.9 
55.7 
51.2 

:«».4 

42.9 
43.3 
40.5 
40.3 
36.8 
31.0 
26.3 
31.5 
28.4 
28.9 
29.1 
2:^.5 

2242.1 


6 
inches. 


.1 
.0 
.1 


.5 
.6 


29 

27 

21 

28.5 

25.5 

25 

24 

26 

24.3 

29.6 

29.5 

31.4 

35.3 

40.5 

34.2 

36.5 

41.1 

40.5 

47.7 

56.2 

48.4 

53.1 

55.0 

66.3 

68.6 

67.6 

71.0 

70.5 

73.5 

70.6 


■7  7      ! 


4:m 


60. 

m. 

67. 

62.7 

65.3 

63.4 

50.5 

.'>5.5 

43.3 

46.0 

46.0 

42.3 

42.1 

38.8 

3:i.3 

28.3 
42.2 
30.5 
29.0 
29.6 
26.0 

2355.9 

45.3 


12 

inches. 

29.6 

29.0 

24.4 

28.4 

27.7 

27.3 

26.1 

27.8 

25.8 

29.4 

29.7 

31.1 

32.1 

37.2 

34.1 

35.5 

41.2 

40.4 

45.6 

54.2 

49.2 

51.8 

53.4 

62.6 

66.2 

65.9 

69.0 

68. K 

70.3 

60.6 

67.0 

67.7 

65.8 

66.3 

62.0 

63.2 


.4 
.4 

.1 


62 

50 

56 

46.3 

47.5 

46.3 

43.9 

42.9 

40.3 

',VSA 

31.0 

:J2.ft 

32.6 

31.7 

30.3 

2i).l 


24 

tncbes. 


T       I 


31.3 


31 

28 
29 
29 
28 
27 
28 
27 
29 

:«) 
:» 

31 
:)2 
33 
34 

38 

:{9  6 
.1 


42 
49 
4S  4 

4H.9 
2 

8 


50 

56 

60 

61 

63 

65 

65.5 

WtA 

65.0 

64.0 

63.6 

6:i.6 

61.0 

61.3 

60. 

.W. 

.Vl. 

51 

49.2 

47.6 

46.5 

44.0 

43.0 

:I9.9 

36.4 

:«.6 


I 

.5 
1 


36 
33 

:{3 


36 
inches. 


i    I 


i    \ 


33.3 
33.1 

:i2.o 

31.0 
31.3 
30.9 

:«.2 

30.3 

20.6 

30.2 

309 

31.2 

31  6 

31.9 

33.4 

34.4 

.37.1 

38.9 

40.6 

46.5 

47.5 

47.7 

48.9 

54.1 

.'iT.l* 

59.5 

61.1 

62.6 

6:{0 

64.2 

K:r2 

6:i.3 
62.4 
62.1 
61.2 
(H).3 
.10.9 
.tK.H 
.'S6.6 
.'>2  8 

m.z 

48.6 
4t .  I 
46.0 
44  4 
41.0 

:».o 

37.5 

37.8 

;«.o 
a"). 6 

34 


inches. 

:id.2 

38.5 
37.8 
37  2 
:iB.6 


r- 


38. 
%. 
35. 
35. 
34. 
34. 
34. 
34. 
:J5. 
35. 
35. 
36. 

r. 

:i8. 

40. 

43 

44 

45 

46 

40 

51 


8 
5 
1 
9 

i 

Q 

0 

1 

6 

4 
6 
8 
8 
O 
1 
1 
8 
.3 
.4 

.i 


54.6 


2345.3    I    2331.0    ,    2335.9         2355.1 


45  1 


44.8 


45.0 


45.3 
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aEHEBAL  8VUHABT. 

Highest  Temperature.— Laramie,  87.2,  July  21; 
ider,  94,  July  19;  Saratoga.  89,  July  21;  Sheridan, 102. 
/  20;  Sundance,  96,  July  22  and  Aug.  6;  Wheatland, 
.  June  18. 

Lowest  Temperature.  —  Laramie.  — 9.2,  Feb.  27; 
ider, — 10,  Feb.  14;  Saratoga.  — 13,  Jan.  16;  Sheri- 
,  — 45.  Feb.  i;  Sundance,  — 3 15,  Jan  31;  Wheat- 
d;  —16,  Jan.  28. 

Highest  Daily  Range  of  Temperature.— Laramie,  45, 
it.  14;  Lander.  45,  Jan.  26;  Saratoga.  53,  Jan.  30; 
rridan.  55,  Oct  21;  Sundance,  49,  Feb.  4;  Wheatland, 
March  30. 

Lowest  Daily  Range  of  Temperature. — Laramie.  0.5, 
:.  2;  Lander,  3,  March  22;  Saratoga,  j,  April  25; 
;ridan,  o,  April  29  and  Nov.  17;  Sundance,  2,  Feb.  5, 
ril  24  and  May  24;  Wheatland,  o,  April  17. 

Highest  annual  mean  temperature,  48.8,  Wheatland. 

Lowest  annual  mean  temperature.  39.3.  Saratoga. 

Average  annual  mean  temperature  for  six  experiment 
US  and  Bates'  Park  (Freeland),  42.7. 

Killing  P'rosts.- — Laramie,  June  6  and  Aug.  16;  Lan- 
,  May  24,  25,  26,  27,  and  Sept.  22  and  23;  Saratoga. 
It  frosts  June  14  and  24,  killing  Aug.  15  and  27;  Sher- 
n.  May  27  and  Sept.  23;  Sundance,  May  22  and  Sept. 

Wheatland,  light  frost  May  19  and  killing  Sept.  23, 
and  25. 

Greatest  annual  precipitation,  19.25  inches,  at  Bates' 
■k  (Freelandj. 

Lowest  annual  precipitation,  3.48  inches,  at  Laramie. 

Average  precipitation  in  1893  for  the  places  furnish- 
complete  records,  as  given  in  the  table,  11.36  inches. 
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OTHER   OBSERVATIONS   AT   LARAMIE. 

Highest  terrestrial  radiation,  ii.o,  Sept.  8. 
Lowest  terrestrial   radiation,    0.0,    Feb.    i,  April  25, 
May  6. 

Lowest  relative  humidity,  9.2,  Jan.  8. 

Mean  relative  humidity  for  the  year,  56.9. 

Highest  dew  point,  54. 5,  July  26. 

Lowest  dew  poiat,  — i6»Q,  Jan.  16. 

Mean  dew  point  for  year,  21.7. 

Greatest  monthly  evaporation,  9.35  inches,  July. 

Total  evaporation  for  six   months,  May  to  October, 
inclusive,  37.525  inches. 

Highest  barometer,  23.418,  Sept.  i. 

Lowest  barometer,  22.501,  Jan.  31. 

Mean    barometer    for    year,    23.196.       [Record    not 
complete.] 

Prevailing  direction  of  wind,  southwest  and  west. 

Greatest  velocity  of  wind,  68  miles  per  hour,  May  25. 

Total    number  of  miles  traveled    by  wind   in  year, 
127,236.8. 

Greatest  number   of    miles   traveled    in    one    month, 
12,500,  March. 

LoweFt  number  of  miles  traveled  in  one  month, 9, 139, 
June.' 

Average   number  of  miles    traveled    in    one    month, 
10,603.1. 

Greatest  number  of  miles  in  one  day,  713,  March  12. 

Lowest  number  of  miles  in  one  day,  54,  Nov.  30. 

Mean  daily  distance,  348.6  miles. 

Mean  hourly  distance,  14.5  miles. 
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It  may  be  stated  as  introdu.ctory  to  this  bulletin,  that 
back  of  the  agricultural  interests  and  development  of  the 
State  stands  the  problem  of  irrigation  laws  which  effect  the 
control  and  distribution  of  the  water  supply;  and  back  of 
this  irrigation  question,  also,  arises  for  solution  the  prob- 
lem of  land  laws  suited  to  the  conditions  of  the  arid  region. 

The  rapid  development  of  the  agricultural  resources 
of  the  State,  therefore,  depends  upon  a  wise  solution  of 
the  problems  of  irrigation  and  land  laws  in  the  several 
states.  The  cultivation  of  our  large  and  fertile  valleys 
cannot  go  forward  without  actual  settlers  and  cultivators 
of  the  soil;  but  before  capital  and  colonies  will  enter  upon 
the  reclamation  of  these  fertile  lands,  laws  must  be  en- 
acted in  harmony  with  natural  conditions  which  will  at 
least  insure  the  success  of  the  farmer,  and  a  reasonable 
return  upon  the  capital  invested. 

Our  arable  public  lands  are  about  exhausted — only 
the  broad  prairies  of  the  arid  region  remain  unoccupied — 
while  the  demand  for  homes  and  small  farms  is  as  great 
as  ever  in  the  United  States.  The  problem,  therefore,  of 
utilizing  the  arid  lands  and  developing  their  resources  by 
irrigation,  thrusts  itself  upon  the  nation,  and  especially 
uyon  the  people  of  the  several  arid  States. 

It  is  unfortunate  that  in  some  localities  this  question 
should  have  been  mixed  up  with  politics  by  partisan  indi- 
viduals. It  is  not,  and  cannot  be,  a  political  question, 
because  it  involves  the  welfare  of  all  the  people  in  the 
State  without  regard  to  party  relations.     It  seems  to  be  a 
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domestic  question  concerning  the  people  resident  in  the 
arid  regions;  and  their  judgment  and  experience  will  be 
found  essential  to  a  proper  solution  of  the  question. 

It  is  the  purpose  of  this  bulletin  to  aid  the  people  in 
the  solution  of  this  problem  so  vitally  related  to  the  future 
welfare  of  the  State,  by  giving  the  facts  and  collating  the 
principles  which  enter  into  its  solution.  In  doing  this, 
we  shall  endeavor  to  tersely  state  the  great  facts  of  expe- 
rience which  irrigation  in  all  countries  has  made  promi- 
nent, and  to  suggest  to  the  people  of  Wyoming  the  meth- 
ods and  procedure  which  have  proved  of  value  in  other 
localities.  We  believe  that  when  the  people  are  fully 
awakened  to  the  importance  of  this  subject,  their  common 
sense,  expressed  through  their  representatives,  will  find  a 
happy  solution,  which  will  greatly  advance  the  agricul- 
tural interests  of  the  State. 

The  Wyoming  Agricultural  Experiment  Station  can 
never  reach  its  highest  efficiency  in  encouraging  and  de- 
veloping the  agricultural  resources  of  the  State  until  this 
problem  is  solved,  and  our  valleys  covered  with  an  indus- 
trious class  of  people  devoted  to  the  cultivation  of  our 
fertile  lands.  Therefore,  in  the  issuing  of  this  bulletin, 
we  are  endeavoring  to  get  back  to  the  bed-rock  principles 
which  enter  into  the  agricultural  development  of  the 
State.  A.  A.  J. 
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A.   A.  JOHNSON. 


BASAL  PRINCIPLES  OF  THE  PROBLEM  STATED. 

The  corract  solution  of  this  problem  depends  on 
sticking  to  a  few  fundamental  principles,  which  may  be 
outlined  as  follows: 

•  I.  Every  holder  of  irrigable  public  land,  whether 
State  or  United  States,  should  be  required  to  reclaim  it  or 
transfer  it  to  some  one  who  will.  This  principle  requires 
a  change  in  our  federal  land  laws  to  meet  the  conditions 
of  the  arid  regions. 

2.  We  must  recognize  the  fact  that  all  arid  lands 
are  not  capable  of  being  reclaimed  and  irrigated.  The 
coming  land  laws  must  provide  for  their  disposal  and 
management  as  grazing  lands,  and  make  it  possible  for 
the  owner  of  a  small  irrigated  farm  to  also  own  some  of 
the  grazing  lands. 

3.  Our  mountain  forests,  the  home  and  fountain  of 
our  water  supply,  must  be  preserved  at  all  hazards. 

4.  In  the  arid  regions,  land  and  water  are  one  and 
inseperable.  Therefore  the  land  and  the  water  must  go 
together.  Owners  of  land  must  also  own  the  ditches  and 
canals  which  make  it  productive,  and  owners  of  ditches 
must  be  interested  in  the  land  they  reclaim.  We  can 
never  get  away  from  this  principle  of  nature,  and  be  suc- 
cessful. There  must  be  no  water  monopolies.  As  our 
State  Engineer  puts  it:  **  We  want  no  such  vassalage  as 
divided  control  of  land  and  water  creates." 
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5.  Our  State,  through  our  State  Engineer  and  Board 
of  Control,  must  be  continued  as  the  guardians  of  our 
water  supply,  so  as  to  effectively  protect  tne  rights  of  the 
appropriators,  and  prevent  the  waste  of  our  water  supply 
and  the  wrong  use  and  diversion  of  our  streams.  This 
power  of  the  State  ought  to  be  supreme  under  proper 
legal  restrictions;  and  the  United  States  land  laws  should 
be  so  amended  as  to  recognize  the  importance  and  su- 
preme right  of  the  State  to  control  and  appropriate  its 
water  supply,* as  well  as  to  protect  its  priority  of  rights 
on  interstate  streams. 

6.  The  construction  of  large  irrigation  works  must 
be  under  state  control,  and  according  to  some  pre- 
arranged plan  which  will  secure  the  reclamation  of  the 
largest  body  of  land  at  the  minimum  of  cost,  due  regard 
always  being  given  to  the  permanency  and  durability  of 
the  works  constructed.  The  State  can  easily  reach  this 
matter  by  requiring  parties  building  ditches  and  canals  to 
secure  the  approval  of  the  State  Engineer  as  to  plans, 
methods  of  construction  and  location,  before  water  rights 
are  granted  and  right  of  way  across  the  public  lands  is 
allowed.  A  failure  to  comply  with  the  plans  approved 
may  be  made  grounds  of  forfeiture  of  rights  acquired. 

These  six  principles  are  fundamental,  and  cannot  be 
ignored  without  inviting  disaster  and  defeat,  and  precipi- 
tating endless  litigation  and  trouble.  These  principles 
recognize  the  importance  and  right  of  the  State  to  reclaim 
its  own  arid  lands  under  the  sanction  and  co-operation  of 
the  Federal  land. laws. 


PRESENT  LAND  LAWS. 

The  past  five  years  have  demonstrated  the  fact  that 
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in  Wyoming  the  present  Federal  land  Uws  are  unfavora- 
ble to  the  reclamation  of  large  bodies  of  land  by  irrigation. 
This  grows  out  of  the  fact  that  large  and  expensive  canals 
are  required  in  order  to  divert  the  water  of  our  rivers  and 
get  it  above  these  valuable  lands. 

The  Federal  land  laws  are  unfavorable  to  the  reclama- 
tion of  these  large  bodies  of  land  because  they  prevent 
the  State  from  offering  inducements  to  colonists,  as  well 
as  guaranteeing  safety  to  the  capital  required.  Capital 
has  no  protection  in  the  lands  reclaimed  unless  the  lands 
can  be  speedily  colonized  so  as  to  secure  users  of  water  in 
sufficient  numbers  to  make  the  water  rentals  pay  dividends 
on  the  capital  invested.  This  is  so  precarious  and  uncer- 
tain that  capital  will  not  venture  to  undertake  such  large 
outlays  of  money  as  are  required  in  Wyoming. 

It  has  been  demonstrated  that  colonists  are  afraid  of 
water  monopolies,  and  are  slow  to  settle  on  lands  where 
they  do  not  control  the  water  supply  needed  in  their  work 
of  reclamation  and  irrigation.  It  is  an  admitted  fact  that 
the  homestead  law  does  not  fit  the  conditions  of  the  arid 
regions,  and  the  desert  land  law  is  of  no  value  in  spread- 
ing out  our  rivers  by  means  of  large  canals.  It  has  been 
well  said  that  under  these  laws  **  the  acreage  is  too  small 
for  the  large  ditch-builder,  and  it  is  too  great  for  the  pur- 
pose of  the  actual  settler.  There  is  not  one  immigrant  in 
ten  thousand  who  comes  to  the  arid  region  to  find  a  home, 
who  has  means  to  reclaim  and  cultivate  320  acres  of  land 
under  irrigation,  especially  in  the  valleys  where  expensive 
canals  are  required  to  divert  the  water  from  Wyoming 
streams." 

Tnus  it  happens  that  large  bodies  of  our  most  valua- 
ble lands  are  unreclaimed,  and  our  agricultural  population 


52  Wyoming  Experiment  Station, 

small,  because  the  United  States  land  laws  do  not  fit  the 
conditions  of  the  arid  region. 

Any  one  who  will  investigate  the  facts  will  find  that 
the  Federal  land  laws  need  to  be  amended  in  order  to  en- 
courage the  reclamation,  settlement  and  cultivation  of  the 
agricultural  lands  in  the  arid  region. 

Wyoming  has,  in  round  numbers,  63,000,000  acres 
of  land.  Of  this  amount,  at  least  10,000,000  acres  are 
suitable  for  agricultural  purposes,  much  of  it  exceedingly 
rich,  and  lying  at  a  favorable  altitude  for  the  successful 
raising  of  agricultural  products.  Of  tne  remaining  53,- 
000,000  acres,  there  are  22,000,000  acres  of  mountains, 
exceedingly  valuable  because  of  their  minerals,  timber, 
and  as  the  storage  basins  of  our  water  supply.  There  are 
13,000,000  acres  of  coal  lands  in  Wyoming,  largely  unde- 
veloped, thus  leaving  18,000,000  acres  of  high  table-lands, 
suitable  only  for  grazing  purposes,  very  little  of  which 
can  ever  be  reclaimed  by  high-line  ditches  and  canals. 
The  10,000,000  acres  of  agricultural  lands  are  fertile,  and 
exceedingly  valuable,  when  considered  in  their  relation 
to  the  development  of  the  mineral  resources  of  the  state. 


METHODS  PROPOSED. 

The  literature  upon  this  subject  presents  four  plans 
for  securing  the  reclamation  of  the  arid  lands,  which  are 
now  prominently  before  the  country.  Two  of  these  plans 
provide  for  the  exercise  of  jurisdiction  and  control  over 
the  work  by  the  authorities  of  the  national  government ; 
two  provide  for  the  exercise  of  such  control  by  the  au- 
thorities of  the  several  states.  The  plans  proposed  for 
the  prosecution  of  this  work  by  the  national  government 
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are:  First,  the  building  of  ditches  by  direct  appropria- 
tion from  the  treasury  of  the  United  States,  the  work  to 
be  done  according  to  plans  provided  by  government  en- 
gineers, and  under  the  supervision  of  government  officers. 
The  second  of  these  plans  provides'  for  the  work  being 
done  by  private  parties,  who  are  given  a  lien  upon  the 
land  to  -bececlaiilied  as  security  for  the  return  of  money 
invested  in  the  construction  of  large  canals;  but  the  su- 
pervision of  the  work,  the  control  of  the  lands,  and  the 
control  of  the  water  supplies  to  be  under  the  jurisdiction 
of  the  national  government.  The  plans  suggested  for  the 
prosecution  of  this  work  under  State  control  are:  First, 
the  preparation  of  plans  and  the  construction  of  works  by 
State  engineers,  and  the  money  to  be  provided  by  direct 
appropriation  from  the  treasury  of  the  State  by  acts  of 
legislation,  or  the  sale  of  bonds  which  the  State  guaran- 
tees and  protects  by  proper  legislation.  Second,  the 
construction  of  ditches,  canals  and  reservoirs  as  private 
enterprises,  but  under  plans  prepared  by  the  State  en- 
gineer; the  parties  constructing  the  canals  to  be  secured 
in  their  investment  of  capital  by  a  lien  on  the  lands  re- 
claimed. 

Another    plan  for  carrying  out  this   work  has    been 

suggested  and  discussed  by  the  press  of  the  country,  viz. : 
That  Congress  should  make  absolute  appropriations  or 
donations  for  the  construction  of  canals  and  reservoirs  as 
it  makes  appropriations  for  the  rivers  and  harbors.  But 
such  a  plan  has  never  been  advocated  in  Congress.  Many 
of  the  best  lawyers  of  the  country  hold  that  Congress 
would  have  no  constitutional  right  to  make  such  appro- 
priation, and  a  plan  of  this  nature  would  no  doubt  meet 
with  unanimous  opposition  from  other  sections  of  the 
country. 
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Another  solution  proposed  for  the  difficulty  is  to  let 
the  lands  remain  in  the  hands  of  the  national  government 
to  be  administered  through  our  Interior  Department  un- 
der amended  Federal  Land  Laws  which  meet  the  condi- 
tions  of  the  arid  region,  and  which  are  based  upon  the 
fundamental  principles  previously  stated,  the  work  of  the 
reclamation  of  the  arid  lands  to  be  carried  forward  by  an 
act  of -Congress  by  which  the  proceeds  arising  from  the 
sale  of  public  lands  in  the  arid  regions  should  be  given  to 
the  respective  states  for  internal  improvements,  to  be  ex- 
pended and  controlled  by  the  authorities  of  each  state. 
Besides  the  building  of  roads  and  bridges  out  of  this  fund, 
the  large  amount  thus  realized  by  the  State  could  be  ex- 
pended in  the  construction  of  large  canals  and  reservoirs 
which  the  respective  states  would  own  and  control  as 
they  do  the  water  in  the  natural  streams.  This  would 
give  to  each  state  a  fund  out  of  its  own  resources  to  begin 
the  work  of  reclaiming  large  bodies  of  land,  the  actual 
farmer  and  settler  to  be  allowed  to  attach  their  laterals  to 
these  targe  canals  and  reservoirs  without  expense,  and 
under  priority  of  right  to  secure  the  amount  of  water 
necessary  to  irrigate  the  amount  of  land  which  they  could 
successfully  cultivate. 

The  method  which  has  provoked  the  most  discussion 
and  perhaps  the  greatest  popular  interest  is  the  ceding  of 
the  arid  lands  to  the  respective  states,  so  that  each  state 
may  work  out  its  own  destiny  under  state  legislation  in 
dealing  with  this  domestic  question  (for  such  it  seems  to 
be  with  all  the  arid  states).  This  matter  has  been  brought 
prominently  before  the  people  of  the  United  States  by 
the  Warren  Arid  Land  Bill,  which  proposes  to  cede  all 
the  arid  lands  to  the  respective  states;   and  by  the  Carey 


The  Reclamation  of  Arid  Lands,  55 

Land  Bill,  which  proposes  to  cede  to  the  states  a  limited 
number  of  acres  under  conditions  which  provide  for  the 
state's  reclamation  of  the  land  ceded  to  the  respective 
states;  both  of  these  bills  being  based  upon  the  fact  that 
reclamation  of  arid  lands  is  a  domestic  question  which 
should  be  relegated  to  the  states  interested  in  this 
problem. 

Mr.  Joseph  Nimmo,  Jr.,  a  special  agent  of  the  De- 
partment of  Agriculture,  after  making  a  trip  in  the  study 
of  this  question,  through  Montana,  Washington,  Idaho, 
Wyoming  and  Colorado,  reports  a  decided  sentiment  in 
favor  of  ceding  the  arid  lands  to  the  several  states.  Mr. 
Nimmo  states  that  the  reasons  advanced  for  the  irrigation 
and  ceding  of  lands  of  the  arid  regions  are  set  forth  quite 
fully  in  memorials  to  Congress  adopted  by  tne  legislatunes 
of  Wyoming  and  Idaho.  The  ground  upon  which  these 
memorials  and  the  public  sentiment  appear  to  rest  are  as 
follows: 

**(i)  The  proposition  that  the  irrigable  and  pastoral 
lands  of  the  Arid  Region  should  be  donated  to  the  states 
has  abundant  precedent  *n  the  donation  of  swamp  lands 
to  the  states,  and  also  of  lands  for  schools,  seminaries  and 
agricultural  colleges,  and  for  public  improvements.  These 
donations  of  lands  have  been  about  as  follows: 

Acres. 

Swamp  lands 80,200,000 

Lands  for  schools,  seminaries  and  colleges 78,800,000 

Lands  for  public  improvements 7,800,000 

Total 166,800,000 

**The  total  area  of  irrigable  land  in  the  Arid  Region  is 
estimated  at  about  fifty  million  acres.  .  Previous  estimates 
which  made  it  over  one  hundred  million  acres  are  now 
regarded  as  erroneous.  No  estimate  has  been  made  as 
to  the  area  of  pastoral  lands,  which  are  in    the  aggregate 
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of  much  less   value   than   the   arable   lands  will    be  when 
irrigated* 

**(2)  By  the  terms  of  the  charters  of  the  several 
Rocky  Mountain  states,  the  waters  thereof  are  the  prop- 
erty of  the  State.  This  was  first  expressed  in  the  consti- 
tution of  Colorado,  as  follows:  *The  water  of  every 
natural  stream  not  heretofore  appropriated,  within  the 
State  of  Colorado,  is  hereby  declared  to  be  the  property 
of  the  public,  and  is  dedicated  to  the  use  of  the  people  of 
the  State/  This  is  in  the  nature  of  an  irreversible 
compact. 

•*(3)  Besides  the  compact  just  referred  to,  the  Su- 
preme Court  of  the  United  States  has  declared  the  right 
of  the  states  to  control  the  distribution  and  ownership  of 
water,  and  Congress  has  by  statutory  enactment  also 
recognized  this  right.  (U.  S.  Rev.  Stat.  2339  and  2340). 
Just  here  it  is  proper  to  observe  that  throughout  the  Arid 
Region  values  inhere  in  the  water  and  not  in  the  land. 

**(4)  The  administrative  features  of  the  law  of  ap- 
propriation for  beneficial  uses  are  peculiar,  differing  neces- 
sarily in  the  different  states,  and  in  different  parts  of  the 
same  state.  Privileges  which  would  be  applicable  to  cer- 
tain streams  and  in  certain  localities  are  not  applicable  to 
other  streams  and  in  othei  localities.  The  enactment  of 
laws  which  shall  meet  all  these  exigencies  requires  per- 
sonal and  experimental  knowledge  of  the  subject  of  irri- 
gation. 

'•(5)  The  administration  of  the  law  of  appropriation 
for  beneficial  uses  involves  the  determination  of  such 
questions  as  the  following: 

''{a)  Questions  as  to  priority  of  appropriation. 

'  {b)  Questions  as  to  preferences  which  shall  be 
granted  to  the  use  of  water  for  domestic  uses,  for  agricul- 
tural uses,  and  for  manufacturing  uses,  and  generally 
touching  the  practical  application  of  a  doctrine  of  law  upon 
this  particular  subject. 

'*(r)  Questions  as  to  the  limits  which  must  be  placed 
upon  the  total  area  of  lands  which  the  waters  of  particu- 
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lar   streams    are    sufficient    to    irrigate,    and    which    such 
waters  can  be  permitted  to  serve. 

"f^)  Questions  as  to  the  economic  and  proper  use  of 
water. 

'*(6)  Congress  will  always  be  composed  very  largely 
oi  Senators  and  Representatives  familiar  with  the  law  of 
riparian  rights,  but  unfamiliar  with  the  law  of  appropria- 
tion for  beneficial  uses.  This  latter  law  must  necessarily 
prevail  in  the  Arid  Region,  with  all  the  consequents  of 
that  law,  vitally  affecting  the  material  interests  of  the 
people. 

•*(7)  The  people  of  the  Arid  Region  believe  that  for 
reasons  above  stated,  Congress  will  never  be  able  to 
legislate  wisely,  or  beneficially  in  regard  to  the  interests 
of  the  people. 

**{'8)  To  the  objection  that  the  power  of'  disposing  of 
the  public  lands,  if  conferred  upon  the  States,  might  be  a 
source  of  corruption,  and  an  instrument  of  partisan  strug- 
gle in  the  several  states,  the  reply  is  made  that  the  whole 
subject  will  always  be  open  to  a  general  public  scrutiny 
which  will  operate  as  a  barrier  against  such  prostitution 
of  the  power  conferred. 

'*f9)  While  the  United  States  government  retains 
the  ownership  of  the  lands,  and  disposes  of  them  under 
the  provisions  of  laws  not  at  all  in  harmony  with  the  prin- 
ciples which  govern  development  by  means  of  irrigation, 
there  must  necessarily  arise  conflicts  between  the  adminis- 
tration of  State  and  National  laws. 

**(io)  The  co.st  of  irrigating  works  must  be  realized 
out  of  the  profits  arising  from  the  improvement  of  the  land 
reclaimed-  This  is  evidently  the  natural  and  proper  mode 
of  development.  In  this  way  the  largest  results  in  irriga- 
tion have  already  been  achieved.  The  land  laws  of  the 
United  States  not  only  prevent  this,  but  worse  still,  so 
operate  as  not  only  to  enable  but  to  incite  individual  land 
claimants  to  thwart  the  plans  of  companies  which  are  in- 
clined to  enter  upon  large  schemes  of  development,  and 
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to  reclaim  lands  which  cannot  be  reached  by  private  en- 
terprise. 

**(ii)  The  memorials  of  the  States  of  Wyoming  and 
Idaho  declare  that  the  progress  of  those  States  has  been 
greatly  retarded  by  the  fact  that  corporate  capital  has  not 
been  enabled  to  engage  in  the  work  of  building  the  larger 
irrigating  works,  designed  to  reclaim  lands  which  cannot 
be  reached  by  individual  enterprise. 

**  The  memorial  of  the  State  of  Wyoming  states  that 
*if  the  late  Territory  of  Wyoming  could,  during  the  past 
five  years,  have  controlled  the  disposal  of  the  irrigable 
lands  within  its  borders,  it  could,  while  disposing  of  it  to 
actual  settlers  only,  have  afforded  such  protection  to  canal 
companies  as  would  have  given  our  agriculture  four  times 
its  present  importance  and  more  than  doubled  our  popu- 
lation.' 

**The  memorial  of  the  State  of  Idaho  embodies  this 
precise  language,  except  that  it  says  ten  yeats  where  the 
Wyoming  memorial  sdiys  five  years, 

**(I2)  The  subject  of  irrigation  is  evidently  not  one 
which,  like  the  rainfall,  can  be  left  to  the  operation  of 
natural  forces,  even  after  the  reservoirs  and  natural 
ditches  are  constructed  ;  but  it  is  one  which  all  experi- 
ence proves  must  be  made  the  subject  of  constant  govern- 
mental supervision  and  control.  Wherever  irrigation  is 
practiced,  such  supervision  and  control  is  regarded  as  a 
public  function.  This  inheres  in  the  fundamental  doc- 
trine of  law  regarding  the  subject  of  irrigation,  viz.,  that 
the  water  transported  is  the  property  of  the  public,  and 
that  the  State  must  administer  the  distribution  of  the 
public  supply. 

•'(13)  It  appears  to  be  clear  from  the  foregoing  that 
the  regulation  of  the  water  supplies  of  an  irrigated  district 
has  no  analogy  in  transportation  affairs,  nor  in  the  ordi- 
nary commercial  and  industrial  operations,  but  must  be 
classed  with  those  industries  which,  like  the  coinage  of 
money,  the  carriage  of  the  mails,  public  instruction,  etc.. 
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are  from  the  dictates  of  experience  and  of  reason  regarded 
as  absolutely  or  in  certain  particulars  public  functions. 

**(i4)  During  the  last  seventy  years  the  national 
government  has  simply  acted  as  the  agent  and  trustee  of 
the  people  regarding  the  sale  of  the  public  lands,  without 
treating  them  as  a  source  of  national  revenue.  This  is  a 
settled  feature  of  our  national  policy.  It  is  believed  that 
this  agency  and  trusteeship  can  now  be  safely  transferred 
to  the  States  of  the  Arid  Region." 

It  would  seem  that  this  whole  problem  must  be  kept 
in  the  hands  of  the  people,  and  worked  out  under  whole- 
some  national  and  state  legislation  which  shall  protect 
and  encourage  capital,  as  well  as  secure  lands  for  the  use 
of  the  actual  settler  who  will  be  induced  to  come  to  the 
arid  states  because  of  the  success  which  awaits  them 
through  reclaimed  lands  under  the  security  of  wise  and 
equitable  laws. 


CONCLUSIONS  OF  THE  BRITISH  COMMISSION, 

On  December  23rd,  1884,  the  British  government  ap. 
pointed  a  royal  commission  on  water  supplies  and  irriga- 
tion. It  was  the  duty  of  this  commission  to  investigate 
the  subject  of  irrigation  in  Egypt,  Italy,  India  and  the 
United  States,  with  a  view  of  compiling  this  information 
for  the  guidance  of  legislation  on  the  subject  of  irrigation 
for  the  province  of  Victoria.  This  commission  made  a 
special  study  of  irrigation  laws,  water  rights,  and  methods 
of  constructing  large  irrigation  works  in  the  various  coun- 
tries visited.  They  have  made  various  progress  reports 
from  time  to  time  which  have  been  printed  by  the  British 
government  in  Australia.  These  reports  contain  much 
valuable  information,  and  have  led  to  the  adoption  of  the 
system    now   practiced   in  Victoria,  which  is  regarded  as 
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combining  the   wisdom   and    best    methods  on   irrigation 
that  can  be  culled  from  the  practice  of  the  world. 

On  the  subject  of  irrigation  in  Italy,  the  British  com- 
mission makes  the  following  statement: 

**In  the  first  place,  it  is  important  to  note  that 
almost  all  the  irrigation  canals  in  Piedmont  and  Lombardy 
now  belong  to  the  State,  and  the  fact  is  all  the  more 
striking  when  it  is  remembered  that  a  majority  of  them 
were  originally  constructed  by  private  enterprise.  The 
reason  for  this  change  of  ownership  is  not  difficult  of  dis- 
covery. As  Baird  Smith  notes,  the  dangers  arising  out 
of  monopoly  of  water,  apart  from  the  ownership  of  the 
soil,  have  commended  their  purchase  to  the  statesman. 
Both  processes,  starting  out  on  different  principles,  have 
arrived  at  the  same  conclusion.  The  Lombard  practice 
of  never  separating  the  water  from  the  land  has  palpably 
produced  most  beneficial  results,  and,  in  his  judgment, 
was  the  chief  cause  of  the  rapid  multiplication  of  .second- 
ary canals  constructed  by  the  private  enterprise  in  that 
province. 

**In  Piedmont,  the  State's  proprietary  of  the  water 
has  been  almost  equally  efficacious  in  encouraging  its 
equitable  distribution;  but  its  ownership  of  the  head- 
works  has  come  to  be  recognized  in  each  as  the  best 
means  of  insuring  juctice  to  the  irrigator." 

The  commission  further  states  that  *•  Italian  experi- 
ence, French  experience  and  Spanish  experience  all  go  to 
show  that  the  interests  to  be  studied  in  relation  to  irriga- 
tion schemes  are  so  many  and  so  various,  and  so  inti- 
mately bound  up  with  the  public  welfare,  that  State 
control  is  imperatively  necessary,  and  that  for  the  protec- 
tion of  its  citizens  no  monopoly  can  be  permitted  which 
would  separate  property  in  water  from  property  in  land 
to  which  it  is  to  be  applied.  But  at  the  same  time  it  is 
established  that  while  a  general  central  control  by  the 
State  is  essential,  the  business  management  and  distribu- 
tion of  the  water  is  much   better   placed   under   the   local 
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authority,  as  this  is  more  effective  in  its  supervision,  more 
economical  in  its  administration,  and  is  educational,  also, 
in  a  political  sense,  to  a  high  degree.  The  establishment 
of  a  comprehensive  system  of  irrigation  by  private  enter- 
prise IS  possible  only  under  unusual  conditions.  If  it  em- 
braces many  sources  of  supply,  large  areas,  or  conflicting 
interests,  it  is  impossible.  The  capital  required  is  large, 
the  returns  are  not  rapid,  and  the  full  benefit  secured  by 
the  close  occupation  and  complete  utilization  of  considera- 
ble areas  are  so  reduced  that  the  State  could  reach  those 
benefits  in  unnumbered  ways,  and  settlers  are  not  justi- 
fied in  assuming  large  responsibilities  in  their  initiation. 
This  becomes  palpable  when  it  is  perceived  that  as  in 
Egypt  and  Italy,  carefully  matured  schemes  insure  an 
enormous  agricultural  production,  and  the  stable  pros- 
perity of  a  large  number  of  producers.  It  may  be  safely 
asserted  from  foreign  experience  of  many  generations  that 
irrigation  is  one  of  the  soundest  national  investments, 
where  engineering  ability  and  executive  work  are  expend- 
ed upon  large  canals,  which  are  afterwards  taken  under 
local  control,  guided  by  a  carefully  compiled  code  of  water 
laws  and  regulations,  while  the  land  whose  production  is 
enhanced  is  charged  with  the  interest  upon  the  capital 
expended  in  supplying  it.  All  of  these  conditions  we 
ought  to  possess  in  Victoria." 

In  conclusion,  the   commission   makes  the  following 

important  statement: 

**Over  and  above  all  differences,  and  apart  from  all 
advantage  and  disadvantage,  there  are  certain  special  les- 
sons to  be  learned,  even  from  a  cursory  glance  at  the 
field  of  knowledge  bearing  upon  irrigation  in  Egypt  and 
Italy.  In  both,  the  supreme  control  of  the  water  is  vested 
in  the  State,  and  in  both  the  most  important  works  are 
undertaken  by  the  State,  or  under  its  supervision.  In 
both  it  is  demonstrated  that  no  lesser  authority  can  be  in- 
trusted with  so  vital  an  element  of  national  production. 
But  on  the  other  hand  it  is  found  in  each  country  that  the 
State  is  incapable  of  satisfactorily  discharging  the  admin- 
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istrative  task  of  distributing  the  water  to  individuals,  or 
undertaking  its  delivery  at  convenient  times,  of  supervis- 
ing its  measurement,  or  the  canals  by  which  it  is  con- 
veyed, or  to  collect  its  dues  in  an  inexpensive  manner. 

**In  Egypt  the  village  commune;  in  France  and 
Spain  the  association,  and  in  Italy  the  syndicate,  inter- 
vene between  the  State,  which  owns  the  water,  and  the 
individual  who  purchases  it,  while  in  the  first  directly  and 
in  the  last  indirectly  the  State  has  its  advances  secured 
upon  the  land  which  is  watered.  This  system  is  unknown 
in  America;  for  though  state  ownership  of  water  is  se- 
cured in  the  constitutions  of  Colorado  and  Wyoming, 
there  are  colonies  in  California  which  partake  of  the  com- 
munal principle,  although  the  two  are  not  conjoined. 
There  are  no  State  works,  but  virtually  those  private  per- 
sons who  construct  them  do  so  upon  the  security  of  the 
land  benefited.  The  best  American  opinion,  however,  is 
is  favor  of  such  a  system  of  divided  responsibility  between 
the  settlers  and  local  government,  and  it  has  been  envied 
and  admired  by  eminent  Indian  authorities  as  well.  We 
are  therefore  able  to  claim  that  the  policy  adopted  in  Vic- 
toria is  in  accord  with  the  judgment  of  those  most  compe- 
tent to  form  an  opinion  in  Europe,  Asia  and  America." 

The  investigations  of  this  British  commission  led  to 
the  adoption  of  what  maybe  called  the  *  communal" 
principle  for  reclaiming  the  arid  lands  of  Victoria.  Water 
Trusts  are  formed  somewhat  similar  to  the  Irrigation  Dis- 
trict in  California  under  the  Wright  Act;  but  these  Water 
Trusts  by  law  are  under  governmental  control,  and  can 
only  be  carried  forward  by  the  sanction  of  the  government, 
which  passes  upon  the  feasibility  of  the  scheme,  and  also 
the  available  water  supply  for  the  uses  of  the  proposed 
Water  Trust.  The  irrigation  act  of  1886  in  Victoria  de- 
clares the  water  of  all  streams  to  be  the  property  of  the 
Crown,  provides  for  the  extinction  of  any  riparian  rights 
that  might  prevent  the  use  of  water  for  irrigation,  author- 
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izes  the  construction  of  national  works  by  the  State,  and 
enables  Trusts  directly  elected  to  carry  out  their  schemes 
with  money  advanced  from  the  public  treasury.  The  suc- 
cess of  this  method  of  reclaiming  the  lands  in  Victoria  is 
shown  by  the  following  statement: 

**  When  it  is  recollected  that  the  first  Trusts  in  the 
colony  were  not  formed  until  1882,  and  the  first  Irrigation 
Trust  not  until  1884,  the  progress  that  has  been  made 
may  be  estimated  in  a  general  way  from  the  fact  that 
there  are  now  twenty-four  *  Water  Trusts'  covering  an 
area  of  6,300,000  acres,  and  six  Irrigation  Trusts  cover- 
ing an  area  of  356,788  acres,  in  addition  to  fifteen  appli- 
cafions  for  the  constitution  of  new  Irrigation  Trusts  which 
will  cover  nearly  2,000,000  acres  more." 

This  commission,  out  of  the  various  facts  gathered 
by  investigation,  have  enunciated  several  very  important 
principles  which  have  been  applied  in  the  solution  of  the 
problem  of  irrigation  in  Victoria,  which  are  as  follows: 

''First.  In  any  distribution  of  water  under  the  au- 
thority of  the  State,  owners  of  the  land  must  be  deemed 
to  have  a  preferential  claim  on  the  sources  of  supply  for 
enough  to  meet  any  reasonable  domestic  requirement  and 
for  the  watering  of  stock  up  to  the  full  carrying  capacity 
of  their  pastures. 

''Second.  It  is  necessary,  therefore,  that  before  au- 
thority be  granted  to  carry  out  schemes,  and  the  requisite 
funds  advanced,  the  government  be  well  assured  the  pro- 
posals are  sound,  both  from  an  engineering  and  financial 
point  of  view.  It  is  also  essential  that  they  should  be 
satisfied  that  tiie  body  of  rate- payers  on  the  area  on  which 
the  cost  of  the  work  will  fall  are  agreed  as  to  its  necessity, 
and  that  the  proposed  expenditure  thereon  will  be  judi- 
cious, and  the  benefits  a  fair  equivalent  for  the  annual 
charge  entailed." 

It  would  seem  from  the  above   facts  and  conclusions 

of  the  British  commission  that  they  had  adopted  the  Irri- 
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gation  District  principle  now  in  vogue  in  California  under 
what  is  known  as  the  ** Wright  Act;"  that  the  communal 
principle  and  the  irrigation  district  principle  are  similar, 
except  that  in  Victoria  the  government  oversight  of  the 
Irrigation  Trust  is  so  strong  and  vigilant  as  to  prevent 
abuses  and  failures,  which  have  sprung  up,  in  some  in- 
stances, under  the  Irrigation  District  system  of  California. 

So  far  as  we  have  proceeded  in-  this  matter  as  a 
State,  we  have  made  no  mistake  in  our  legislation.  We 
have  observed  the  fundamental  principles  which  underlie 
the  problem,  and  are  now  the  admiration  of  the  students 
of  the  problem  of  irrigation  in  the  West.  In  the  State's 
control  of  the  water  with  its  system  of  administration, 
we  find  that  under  the  laws  of  1890-91  provision  is  made 
for  the  formation  of  Water  Divisions  for  administrative 
purposes.  The  Superintendent  of  each  Water  Division, 
who  is  appointed  by  the  Governor,  by  and  with  the  con- 
sent of  the  Senate,  together  with  the  State  Engineer, 
make  up  our  State  Board  of  Water  Control,  whose  duties 
are  clearly  outlined  by  law.  Now  it  would  be  an  easy 
step,  in  harmony  with  present  irrigation  laws,  to  make 
provision  for  the  creation  of  Irrigation  Districts  upon  the 
communal  principle  of  Victoria,  with  municipal  or  quasi- 
municipal  powers  for  the  sole  purpose  of  reclaiming  land. 
These  Irrigation  Districts  would  vary  in  size  according  to 
locality  and  the  amount  of  land  to  be  reclaimed  from  and 
under  the  same  system  of  ditches.  Our  present  system  of 
water  control  would  still  stand  as  an  excellent  method  of 
State  control  and  administration  of  our  water  supply,  by 
which  all  parties  would  be  protected  in  their  priority  of 
water  rights,  and  in  the  adjudication   of  disputed   claims. 

Summed  up   in   a  few  words,  the   Irrigation  District, 
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under  the  statutes  of  California  of  1887,  is  a  municipal 
corporation,  having  the  same  powers  to  construct  irriga- 
tion works  and  to  furnish  all  lands  within  it  water  for  irri- 
gatiofi,  that  are  possessed  by  a  city  or  incorporated  town 
to  construct  water  works  and  to  furnish  water  for  its  in- 
habitants for  all  domestic  purposes.  These  powers  are 
familiar  to  all  and  are  readily  understood. 


CONCLUSION. 

1.  It  seems  quite  clear  from  all  the  facts  under  con- 
sideration that  if  the  Federal  land  laws  are  to  remain  un- 
changed, and  the  United  States  is  to  remain  the  owner  of 
the  large  bodies  of  public  lands  in  the  Arid  Region,  then 
their  reclamation  must  be  undertaken  by  the  national 
government,  for  private  capital  will  not  enter  upon  this 
work  under  the  conditions  now  prevalent  and  imposed  by 
the  present  Federal  land  laws. 

2.  While  the  United  States  retains  control  over  the 
public  lands  in  the  Arid  Region  it  is  impossible  for  the 
States  to  adopt  the  communal  principle  of  Victoria,  or  the 
Irrigation  District  system  of  California. 

3.  It,  therefore,  follows  that  the  Arid  Region  of 
the  West  must  remain  undeveloped  and  uninhabited  un- 
less the  arid  lands  are  ceded  to  the  respective  States,  so 
that  each  State  may  work  out  its  own  destiny  under  wise 
legislation. 

We  have  no  desire  to  advocate  any  system  or  method 
in  this  Bulletin^  but  to  call  attention  to  the  fact  that  the 
agricultural  resources  and  possibilities  of  the  Arid  Region 
cannot  be  fully  realized,  and  utilized,  until  this  irrigation 
problem  is  solved  by  wise  National  and  State  legislation. 


The  Harvey  Water  Motor. 

■       A    NEW   INVENTION    FOR    IKRIHATION    PURPOSES. 

The  Flatte  River,  one  of  the  largest  streams  in  Wyo- ' 
ming,  has  not  been  largely  utilized  fur  irrigation  purposes 
because  of  the  peculiar  topography  of  the  country  through 
which  it  passes,  and  because  of  the  great  expenses  in- 
curred in  building  canals  with  sufficient  fall  to  utilize  the 
waters  of  this  stream  for  the  purposes  of  irrigation. 

The  peculiarity  of  its  banks  has  made  it  difficult  to 
build  head-gates,  which  would  enable  ranchmen  of  mod- 
crate  means  to  take  out  the  waters  of  the  stream.  Only 
long  and  high-line  canals  which  cost  into  the  hundreds  of 
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thousands  of  dollars  for  construction,  can  divert  the  waters 
of  this  stream  to  advantage.     Thus  upwards  of  350.OOO 
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acres  of  bottom  lands  have  remained  unimproved  and  un- 
occupied, white  enormous  quantities  of  water  in  the  Platte 
River  have  gone  to  waste,  which  would  have  made  these 
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uninhabited  tracts  of  land  bloom  with  luxuriant  vege- 
tation. 

Mr.  F.  H.  Harvey,  of  Douglas,  Wyoming,  has  appar- 
ently solved  the  problem  of  irrigation  for  the  Platte  Val- 
ley in  Wyoming,  His  ingenious  plan  for  raising  the 
waters  of  the  river  has.  so  far,  proved  a  success  ;  and  it 
seems  that  the  practical  demonstration  of  his  plan, 
because  of  its  cheapness,  simplicity  and  ability,  is  going 
to  work  a  revolution  in  thi*  methods  of  taking  out  water 
from  the  Platte  Uiver  for  irrigation,  as  well  as  along  other 
streams  of  like  characteristics. 

We  are  indebted  to  the  Irrij^alion  Age  for  the  cuts 
which  we  insert,  fully  illustrating  Mr.  Harvey's  new  water 
motor  and  its  method  of  raising  water  for  the  purposes  of 
irrigation.      We  quote  iMr.  J.   A.  Breckons'  description  ©f 
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this  motor  and  its  relation  to  the  Platte  River,  as  given 
in  the  Irrigation  Age  of  June,  1894.  We  have  personally 
inspected  the  wheel,  and  regard  Mr.  Breckons'  descrip- 
tion as  accurate  and  complete, 

'•The  Platte  River,  in  its  course  through  Wyoming, 
alternately  runs  in  almost  level  stretches  of  several  miles 
and  then  in  rapid  falls  of  from  30  to  60  inches  in  short 
riffles.  Below  the  riffles,  on  either  side  of  the  stream,  are 
the  bottom  lands  laying  with  a  gentle  slope  to  the  river 
and  admirably  adapted  to  irrigation. 

"Mr.  Harvey  has  located  his  motor  on  one  of  these 
riffles,  three  miles  above  the  town  of  Douglas,  and  is  now 
watering  200  acres  with  it.  The  motor  has  sufficient 
capacity  to  water  500  additional  acres.  The  river  at  this 
point  is  about  850  feet  wide  and  makes  a  sharp  curve  at 
the  head  of  the  riffle.  A  low  dam  of  piles  and  loose 
stones  starting   at    the    head   of   the   riffle  was  first  con- 
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structed  diagonally  from  the  right  bank  of  the  stream  to 
a  point  about  1 50  feet  from  the  lt:ft  bank.  From  the  end 
of  this  dam  a  strong  wing  dam  !0  feet  wide  and  12  high, 
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made  of  piles,  plank  and  loose  stone,  was  built,  extend- 
ing at  an  angle  of  almost  20  degrees  towards  the  shore 
for  50  feet,  and  then  for  12  feet  directly  down  the  stream 
parallel  with  the  shore.  A  similar  wing  dam  was  con- 
structed from  the  shore,  the  two  forming  a  letter  Y,  with 
the  stem  down  the  stream.  The  main  current  of  the 
the  stream  passes  over  the  low  dam,  but  a  side  current  is 
directed  by  it  into  the  Y  where  the  water-wheel  is  placed. 
The  wheel  is  a  combination  of  an  undershot  and  breast 
wheel.  The  30  inches  of  fall  which  the  river  makes  in 
the  riffle  is  concentrated  in  the  chute  carrying  the  water 
through  the  Y.  With  a  10  foot  diameter  wheel.  14  feet 
long,  60  horse  power  is  secured.  This  in  the  Harvey 
plant  is  used  at  present  time  to  run  a  3J  inch  centrifugal 
pump,  which  raises  1,000  gallons  of  water  per  minute  a 
height  of  16  feet.  The  same  power  will  run  a  5  inch 
pump,  raising  7,000  gallons  per  minute.  The  wheel  is 
hung  on  a  swinging  frame  and  is  balanced  by  a  counter 
weight.  Its  gearing  is  a  sprocket  wheel  .so  that  it  can  be 
raised  or  lowered  with  the  varying  rise  or  fall  of  the  river 
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without  any  readjustment  of  gearing.      Logs  have  been 
run  under  it  and  it  has  ridden  over  them  like  a  pneumatic- 
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tired  bicycle  passing  over  a  rail  or  stick  without  injury  ta 
the  wheel  or  jar  to  the  pumping  machinery. 

**The  wheel  was  started  on  April  17th,  a  large  party 
of  Douglas  citizens  being  present,   and  has  been  running 


continuously  day  and  night  since  that  time  at  an  expendi- 
ture of  about  one  cent  per  day,  this  expenditure  being  for 
oil  on  the  pump  connections.  No  engineer  or  watchmen 
is  needed  and  the  wheel  works  on  while  the  owner  works 
in  the  field  or  sleeps,  every  24  hours  pouring  1,440,000 
gallons  of  water  on  the  thirsty  land. 

**The  cost  of  the  wheel,  compared  with  what  it  accom- 
plishes, is  nominal.  Labor  and  material,  including  the 
pump  on  the  Harvey  plant,  amounted  to  $1,200.  As 
much  of  the  work  was  experimental  it  was  necessarily 
slow.  A  like  plant  can  be  put  in  for  $800,  and  most  of 
the  work  can  be  done  by  the  ranchman  himself. 

** Since  the  wheel  has  been  running,  scores  of  ranch- 
men have  visited  the  plant  and  preparations  are  already 
being  made  to  put  in  four  plants  at  various  places  along 
the  river,  one  of  them,  where  the  rifflle  has  a  fall  of  50 
inches,  to  be  of  100  horse  power. 

"Mr.  Harvey  will  not  undertake  to  patent  any  feature 
of  his  motor,  and  will  cheerfully  furnish  information  as  to 
its  construction  to  anyone.  The  enhancement  in  value 
of  his  own  property,  and  the  satisfaction  of  seeing  central 
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Wyoming  develop,  is  all  the  reward  he  wishes  for  his  in- 
vention." 

We  trust  this  new  water  motor  for  the  purpose  of 
irrigation,  will  awaken  great  interest  among  the  ranch- 
men of  Wyoming  who  are  living  along  our  large  streams. 
We  believe  it  to  be  a  cheap,  reliable  and  effective  method 
of  taking  water  out  of  our  large  streams  for  irrigation,  and 
after  personal  inspection,  can  fully  endorse  this  motor, 
believing  that  the  information  herewith  given  may  prove 
of  great  value  to  the  agricultural  interests  of  Wyoming. 
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(FOX-TAIL.) 


One  of  the  Stock  Pests  of  Wyoming. 


AVEN     NELSON. 


In  the  winter  of  1892,  while  cleaning  some  sheep  skulls 
for  comparative  work  in  anatomy,  the  writer's  attention 
was  first  called  to  the  remarkable  malformations  and  dis- 
eased conditions  of  the  jaws  of  stock  to  which  had  been 
fed,  for  a  time,  hay  containing  even  a  small  quantity  of 
the  matured  grass  elsewhere  commonly  known  as  Squirrel- 
tail  or  wild  barley,  but  in  Wyoming  more  usually  as  Fox- 
tail. Subsequent  inquiry  and  inveptigation  has  developed 
the  fact  that  the  prevalence  of  this  grass  in  the  meadows 
of  this  state,  and  of  the  west  generally,  is  so  great  and  the 
injury  such  as  to  justify  calling  attention  to  it  in  this 
public  way. 

SQVIRREL'T AIL.— (Hot deum  jubatum  L.) 

In  this  genus  of  grasses  [Hordeum)  belong  the  cultivated 
and  wild  barleys.  The  former  are  among  the  earliest 
grains  of  which  we  have  any  historical  mention,  and  the 
wild  barleys  have  likewise  been  known  for  a  considerable 
time.  H or deum  jubatum,  the  species  under  consideration, 
was  known  to  Linnaeus  and  has  been  frequently  mentioned 
by  agricultural  writers  since  that  time. 

It  seems  to  be  sparsely  distributed  over  a  large  part  of 
North  America  and  over  parts  of  Europe  and  Asia.     Soils 
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impregnated  with  alkali  and  other  similar  salts  are  par- 
ticularly favorable  to  its  luxuriant  growth,  possibly  be- 
cause other  grasses  do  not  thrive  so  well  in  such  soils  and 
hence  do  not  crowd  it  out,  rather  than  because  such  con- 
ditions are  the  most  favorable.  Wet  lake  and  sea-shore 
meadows  and  cold,  wet  alkaline  plains  are  rarely  free  from 
it.  This  will  in  part  explain  its  rapid  spread  in  this  and 
our  neighboring  states,  for  with  the  extension  of  our  irri- 
gation systems  the  above  conditions  are  being  multiplied 
and  the  means  for  the  rapid  distribution  of  its  seed  are 
furnished.  The  land  immediately  adjoining  irrigation 
ditches  and  low  places,  wet  from  seepage,  as  well  as  land 
flooded  early  in  the  season  or  on  which  the  water  has  been 
allowed  to  stand  throughout  the  winter  and  spring  are  par- 
ticularly liable  to  be  infested.  The  seed,  distributed  by 
the  water  of  the  ditches,  by  the  wind,  and  carried  by  ani- 
mals to  which  it  clings  by  reason  of  its  barbed  awns,  finds 
in  such  places  suitable  conditions  and  but  slight  competi- 
tion from  other  plants. 

All  the  grasses  of  the  genus  Hordetim  are  characterized 
by  the  presence  of  numerous  awns  or  beards,  which  in  sev- 
eral of  the  species  are  quite  long,  stiff,  sharp  and  freely 
and  j^trongly  barbed.  This  quality  has  always  condemned 
the  wild  species  as  forage  grasses  and  relegated  them  to 
the  noxious  weeds,  except  as  they  have  found  a  place  in 
collections  of  ornamental  grasses. 

Hordeum  jubatum,  as  well  as  the  closely  allied  species, 
Hordenm  praiense,  have  by  all  writers  been  excluded  from 
the  forage  grasses  because  of  the  injuries  inflicted  upon 
stock  to  which  they  are  fed. 

That  the  fact  of  such  injuries  has  been  for  a  long  time 
known  is  shown   by  the  references  made  to  it   by  agricul- 
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tural  writers  both  past  and  present.  The  following  is  a 
quotation  from  Sowerby's  Grasses  of  Great  Britain:  **  In 
the  days  of  equestrian  travelling,  one  of  the  greatest  rec- 
ommendations of  an  inn,  in  the  Isle  of  Thanet,  where  this 
grass  is  very  common,  was  that  of  having  hay  without  any 
admixture  of  Squirrel-tail." 

ITS    NUTRITIVE    VALUE. 

In  the  various  chemical  analyses  of  the  grasses  which 
have  been  made  it;  has  been  shown  that  Squirrel-tail  is 
not  without  nutritive  value.  In  fact  it  ranks  as  high  as 
some  that  are  recomrriended  for  cultivation,  but  this  sig- 
nifies nothing  when  it  is  remembered  that  many  other 
'  grasses  are  either  equally  or  more  nutritious  and  that  their 
use  is  attended  with  no  dangeh  to  stock.  This  being  so, 
we  must  look  upon  Squirrel-tail  as  a  weed  whose  eradica- 
tion should  at  all  times  be  sought.  / 

BOTANICAL   CHARACTERISTICS. 

This  grass  is  probably  well  known  to  most  farmers  and 
ranchmen,  but  if  not  its  recognition  will  be  a  matter  of  no 
difficulty.  With  the  aid  of  the  following  description  and 
the  accompanying  plates,  I  and  II,  it  will  be  an  easy  mat- 
ter to  distinguish  between  this  and  other  grasses: 

The  head  is  compact  but  elongated  and  forms  what  is 
know  as  a  spike.  This  is  made  up  of  a  number  of  one- 
flowered  spikelets,  three  of  which  are  borne  at  each  joint 
of  the  central  stalk  or  rachis.  Each  spikelet  has  an  awl- 
shaped  rudimentary  floret  at  each  side,  which  is  short 
awned.  Six  empty  husks  or  glumes  are  borne  on  short 
stalks  at  the  base  of  the  perfect  floret.  These  are  the 
long,  lateral,  divergent  awns,  and  are  slightly  shorter 
than  the  long  central  awn  of  the  glume  covering  the  per- 
fect floret.     The  awns  are  hisped  or  barbed  and  so  diverg- 
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ent  as  to  give  a  very  bushy  appearance  to  the  spike.  At 
maturity  the  spike  disarticulates  and  the  awned  seeds  are 
left  free  to  be  carried  everywhere  by  the  wind.  The  grass 
grows  in  rather  compact  bunches  eight  inches  to  two  feet 
high.  The  leaves  are  short  and  flat,  the  spikelets  a  very 
light  green  or  yellow  and  very  fragile. 

INJURIES    INFLICTED. 

By  observation  and  inquiry  the  following  facts  in  regard 
to  the  injury  inflicted  by  its  use  have  been  noted  : 

The  awned  heads  when  taken  into  the  mouth  break  up 
into  numerous  sections,  scatter  about  within  the  mouth 
and  everywhere  adhere  to  the  mucus  membrane,  which 
soon  becomes  pierced  with  the  long  stiff  awns.  As  the 
animal  continues  to  feed  more  awns  are  added  and  those 
already  present  are  pushed  deeper  into  the  flesh.  In- 
flamation  soon  results  and  leaves  the  gums  of  the  animal 
in  a  condition  to  be  more  easily  penetrated.  The  awns 
are  particularly  liable  to  be  pushed  down  alongside  of  and 
between  the  teeth.  As  the  swelling  and  festering  pro- 
gresses the  awns  are  packed  in  tighter  and  pushed  deeper 
and  cause  sup]|^uration  of  the  gums  as  well  as  ulcer> 
ation  of  the  jaw  boties  and  the  teeth.  Through  the  ab- 
sorption of  the  ulcerated  sockets  and  roots  the  teeth  be- 
come loosened  and  even  drop  out,  but  the  animal,  im- 
pelled by  hunger,  still  endeavors  to  eat  such  hay  as  may 
be  offered.  If  the  cause  is  continued  the  disease  pro- 
gresses till  the  bony  tissue  of  the  jaws  is  disarranged,  the 
ulcers  extend  to  all  parts  of  the  jaw  bone  and  it  becomes 
distorted  and  enlarged,  somewhat  as  in  Big-jaw  (v4^/i«<7»f;'- 
cosis).  The  spongy  marrow-filled  interior  of  the  bone  is 
by  the  ulceration  changed  into  great  cavities,  filled  with 
the  broken  awns  (Fig.  B.)     This  condition  may  continue 
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till  the  cavities^  extend  entirely  through  the  jaw  and  the 
tightly  packed  awns  protrude  till  they  may  be  pulled  out 
with  forceps  or  fingers. 

On  the  authority  of  a  number  of  observant  stockmen  I 
learn  also  that  in  many  instances  the  awns  penetrate  in 
like  manner  the  palate  bones  and  work  up  into  the  nasal 
passages.  The  throat  and  probably  the  stomach  suffer 
similar  invasions,  and  as  the  awns  are  heavily  cutinized 
they  do  not,  when  they  have  entered  the  tissues,  decay  so 
as  to  permit  of  removal  by  absorption. 

It  is  probable  that  all  kinds  of  stock  suffer  to  about  the 
same  extent,  but  as  horses  are  more  constantly  hay  fed  it 
is  more  often  remarked  upon  them  than  is  the  case  in  cat- 
tle and  sheep.  The  latter,  however,  are  subject  to  a  new 
danger  as  well,  for  the  awns  are  caught  in  the  wool  about 
the  eyes  and  work  into  the  tissues  surrounding  the  eye 
and  even  into  the  eye-ball  itself,  in  many  instances  caus- 
ing total  blindness.  I  have  learned  of  one  case  in  which 
this  resulted  to  all  of  a  bunch  of  calves  that  were  turned 
in  to  feed  out  of  a  stack  of  hay  containing  a  considerable 
quantity  of  Squirrel-tail. 

In  the  accompanying  plates.  III,  and  IV,  the  effects 
upon  the  jaw  bone  is  shown  by  comparison  of  the  healthy 
condition  with  the  diseased,  and  although  these  figures  do 
not  represent  extreme  cases,  yet  they  reveal  enough  to 
completely  condemn  Squirrel-tail  as  hay. 

The  grass  before  it  heads  is  said  by  some  to  form  fair 
pasture,  but  stock  on  the  range  will  not  touch  it  after  the 
heads  mature  and  it  is  only  when  mixed  with  other  hay 
that  it  gives  trouble,  as  it  cannot  readily  be  separated. 

THE    CAUSE. 

I  have  already  referred   to   the  cause  of  its  spread   and 
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prevalence  in  meadow  lands.  Being  indigenous  to  this 
region  and  our  soils  in  many  places  being  better  adapted 
to  its  growth  than  for  the  growth  of  other  grasses,  it  needs 
only  the  requisite  moisture  for  the  production  of  a  lux- 
uriant crop. 

Professor  Cassidy,  in  his  bulletin  on  Colorado  Grasses, 
speaks  of  it  as  a  product  of  over-irrigation,  and  this  seems 
to  represent  the  general  concensus  of  thought  on  the  ques- 
tion. The  better  meadow  grasses  readily  compete  with  it 
for  position  under  normal  conditions  but  cannot  endure 
constant  flooding  from  ditches,  especially  during  the  early 
spring  and  summer. 

It  is  also  likely  to  appear  on  lands  from  which  for  any 
cause  the  other  grasses,  native  or  cultivated,  have  disap- 
peared. This  frequently  happens  where  irrigation  has 
been  carried  on  for  a  number  of  years  and  is  then  aban- 
doned. Under  irrigation  the  original  grasses  are  grad- 
ually replaced  by  those  which  thrive  best  with  plenty  of 
water  but  which  soon  perish  when  the  supply  is  cut  off 
and  leave  the  field  clear  to  be  occupied  by  the  first  hardy 
invader. 

THE     REMEDY. 

The  eradication  of  this  grass  ought  not  to  offer  a  very 
difficult  problem  to  our  ranchmen,  and  its  prevalence  is 
due  rather  to  indifference  on  their  part,  owing  to  a  lack  of 
a  full  comprehension  of  the  injury  wrought  rather  than  a 
lack  of  ability  to  cope  with  it. 

The  first  suggestion  is  care  in  irrigation  to  prevent  the 
occupancy  of  new  territory.  Next  that  steps  be.  taken  to 
get  ri^  of  it  where  it  is  now  found.  As  it  is  an  annual 
this  should  not  be  diflScult,  for  if  it  is  not  allowed  to  seed 
it  will  not  appear  the  next  season.      In  fields  where  native 


Squirrtl-Tail  Grass. 


79 


grasses  arc  relied  upon  this  may  be  accomplished  by  cut- 
ting such  portions  of  the  fields  as  show  Squirrel-tail  before 
it  heads  and  repeating  the  operation  often  enough  to  pre- 
vent seeding  for  one  season.  If  cut  before  heading  it  is 
fairly  nutritious  and  gives  no  trouble  in  the  hay.  In  fields 
of  cultivated  grasses  that  have  become  foul  perhaps  the 
best  remedy  is  plowing  and  planting  to  other  crops  and 
seeding  down  new  ground  with  clean  seed, 

A  little  care  in  this  matter  will  fully  repay  the  farmer 
and  ranchman,  not  only  by  preventing  the  loss  of  stock 
but  by  the  increased  thrift  and  growth  due  to  the  proper 
nutrition  of  proper  food.  Nor  is  it  to  be  forgotten  that 
the  market  value  of  hay  depends  in  part  upon  its  freedom 
from  this  pest.  No  person  who  values  his  stock  or  desires 
to  bestow  upon  animals  under  his  care  even  ordinary 
humane  treatment  will  feed  hay  in  which  it  is  found. 
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The  Artesian  Wells  of  Southern  Wyoming: 

Their  History  and  Relation  to  Irrigation. 

J.  D.  CONLEY. 


The  problem  of  water  supply,  from  whatever  source, 
whether  for  commercial  or  domestic  purposes,  is  of  vital 
importance  to  the  arid  regions.  The  bills  which  have 
been  passed  by  congress  for  the  investigation  of  subter- 
ranean waters,  and  the  appropriations  made  by  it  for  the 
sinking  of  artesian  wells,  illustrate  its  great  public  in- 
terest. On  June  i6th,  1894,  an  appropriation  was  made 
for  artesian  wells  at  Pine  Ridge,  Red  Bud  and  Standing 
Rock  agencies. 

We  quote  here  from  Washington  correspondence, 
headed  '*To  Locate  Artesian  Wells":  "Washington, 
May  23,  1894. — Representative  Doolittle  (Wash.)  has 
introduced  a  bill  to  appropriate  $100,000  for  ascertaining 
the  subterranean  water  supplies  in  the  states  of  Idaho, 
Montana,  Washington  and  Oregon  lying  east  of  the  Cas- 
cade mountains,  and  ascertaining  the  localities  at  which 
artesian  wells  can  profitably  be  dug." 

Wyoming,  so  far  as  I  know»  has  been  exempt  from 
such  government  aid — whether  from  her  system  of  rivers 
and  their  tributaries  giving  her  the  best  surface  water 
distribution  of  any  of  the  Rocky  Mountain  states;  or  from 
an  oversight  of  those  in  authority  to  press  her  claims  in 
this  direction,  we  are  unable  to  say;  however,  it  is  a  fact 
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that  in  comparison  with  other  states  and  territories,  we 
have  hardly  made  a  beginning  in  this  method  of  procuring 
water  either  for  irrigation  oi*  domestic  purposes. 

By  investigating  the  Biennial  Report  of  the  State 
Engineer  of  Wyoming  for  1891  and  1892,  one  can  see 
with  what  propriety  he  has  divided  the  state  into  four 
natural  water  basins.  We  would  naturally  infer  that  there 
were  the  same  number  of  artesian  basins.  There  are  at ' 
least  as  many,  and  probably  many  more. 

THE   CONDITIONS    NECESSARY  FOR  AN   ARTESIAN    SUPPLY. 

The  source  of  water  should  be  higher  than  the  well, 
a  pervious  or  porous  stratum  should  be  situated  between 
impervious  strata;  and  it  is  quite  essential  that  the  strata 
should  be  continuous,  for  if  there  is  a  fault  in  the  stratum 
the  water  will  come  to  the  surface  or  be  lost  in  subterra- 
nean currents.  Such  I  believe  to  be  the  case  at  the  Lara- 
mie City  springs. 

The  following  cut  was  obtained  from  the  Colorado 
Experiment  Station;  it  was  used  in  Bulletin  No.  16  on 
Artesian  Wells.  We  also  quote  the  description  of  the 
same  from  their  Bulletin: 


*'The  region  where  artesian  wells  are  found  is  gener- 
ally spoken  of  as  an  artesian  basin,  largely  because  the 
typical  form  of  such  a  region  is  a  genuine  basin,  with  the 
rim  higher  than  the    center.      A  section    of    the    Denver 
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basin  is  of  this  form.  The  figure  may  represent  an  exag- 
gerated section  of  such  a  basin,  with  the  porous  strata 
outcropping  at  B,  D,  C  and  A.  Anywhere  lower  than 
the  line  AK  flowing  wells  might  be  expected  if  the  strata 
are  continuous,  but  as  we  reach  K  or  some  point  nearer 
B,  it  will  be  found  that  water  comes  only  to  the  surface, 
and  still  higher  it  may  fail  to  reach  the  surface.  It  is  also 
evident  that  while  at  P  flowing  water  will  not  be  obtained 
from  the  upper  stratum,  by  going  deeper  it  may  be  se- 
cured, because  the  outcrop  of  the  stratum  which  furnishes 
it  is  higher. 

**The  figure  also  shows  why  the  pressure  is  generally 
greater  as  the  depth  is  greater.  This  fact  has  given  rise 
to  a  popular  belief  that  if  one  only  goes  deep  enough  flow- 
ing water  will  surely  be  obtained.  •  Unless  the  proper 
conditions  are  present  this  is  not  true,  and  it  is  useless  to 
expend  money  in  that  hope." 

There  is  some  difference  of  opinion  as  to  what  con- 
stitutes an  artesian  well.  It  is  generally  applied  to  wells 
of  great  depth,  whether  it  be  a  flowing  well,  or  some 
force  be  required  to  bring  the  water  to  the  surface;  but  it 
should  be  only  applied  to  flowing  wells,  or  to  those  that 
rise  very  nearly  to  the  top  of  the  ground.  The  name  is 
derived  from  Artois,  a  province  of  France — not  that  they 
were  used  there  first,  for  thousands  were  sunk  in  China 
centuries  before;  and  it  is  quite  remarkable  to  observe  the 
similarity  of  the  drills  in  use  then  and  now.  It  has  been 
proposed  by  some  to  distinguish  between  the  two  classes 
of  artesian  wells,  calling  those  that  flow  positive,  and 
those  that  rise  to  a  considerable  height  but  do  not  flow 
negative  artesian  wells.  They  are  not  dependent  upon 
any  particular  geological  formation.      In  northern  Illinois 
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one  might  claim  with  a  show  of  propriety  that  they  arc 
dependent  upon  the  Silurian  Age,  for  in  the  northern  part 
of  the  state  the  Silurian  is  the  prevailing  surface  rock,  and 
in  sinking  artesian  wells  they  have  to  drill  through  the 
Upper  Silurian  and  the  Trenton  of  the  Lower  Silurian, 
and  water  is  found  in  the  next  lower  epoch,  the  St.  Peter's 
Sandstone,  or  in  the  Calciferous  epoch.  Herewith  is  a 
typical  well,  as  given  by  Prof.  Worthen  in  volume  two  of 
the  Economical  Geology  of  Cook  county,  Illinois  :  "  Al- 
though only  the  limestone  of  the  Niagara  Group  appears 
in  the  surface  out-crops  in  the  county,  we  yet  have  a 
complete  section  of  the  underlying  rocks,  afforded  by  the 
artesian  wells  which  have  been  bored  in  the  city  of  Chicago 
and  its  immediate  vicinity.  Of  the  deepest  and  in  other 
respects  the  most  satisfactory  for  geological  information, 
is  the  boring  at  the  Union  stockyards,  southwest  of  the 
city,  which  passes  through  the  strata  from  the  upper  por- 
tion of  the  Niagara  Group  to  the  Lower  Magnesian  Lime- 
stone. The  whole  depth  penetrated  was  eleven  hundred 
and  five  feet,  and  after  about  forty-six  feet  of  drift  and 
surface  deposits,  the  strata  were  passed  through  in  the 
following  order: 

NIAGARA    GROUP,   254    FEET. 

1.  Bluish  gray  limestone. 

2.  Light  gray  limestone,  slightly  varying  in  color  at 

diflferent  depths. 

3.  Limestone,  nearly  white :o  feet 

4.  Limestone,  buff  or  drab 80    •• 

CINXINNATI    GROUP,   25O   FEET. 

5.  Shale,  soft  and  fine 104    •• 

6.  Limestone,  light  gray 20 

7.  Coarser  and  arenaceous 1 26 

TRENTON  GROUP,  33O  FEET. 

8.  Brownish  ferruginous  limestone 25 

9.  Grayish  limestone,  more  or  less  dark ....  305 


1 1 
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ST.  PETER'S. 

10.  Whitish  brown  sandstone 155    •* 

LOWER    MAGNESIAN    LIMESTONE,   70   FEET. 

1 1 .  Light  colored  limestone,  very  hard 60  feet 

1 2.  Gray  limestone 10    •' 

This  last  subdivision  corresponds  to  the  Calciferous 
Sandstone  of  the  New  York  report.  In  Peoria,  Tazewell, 
Grundy  and  adjoining  counties  the  water-bearing  rock  is 
found  in  the  Niagara,  instead  of  the  Lower  Silurian;  and 
still  further  south,  where  the  Carboniferous  formation  is 
thicker,  the  necessary  conditions  may  prevail  to  get  arte- 
sian wells  from  the  Carboniferous  Group.  This  was  a 
debatable  question  a  few  years  ago  in  the  Natural  History 
Association  of  Illinois,  of  which  the  writer  was  a  member. 
The  question  as  to  the  northern  part  of  the  state  was  de- 
cided satisfactorily.  While  the  province  of  Artois,  in 
France,  where  the  wells  are  abundant,  and  whence  the 
name  was  derived,  consists  of  Cretaceous  strata,  wells 
from  other  geological  horizons  might  be  cited.  They  de- 
pend no  more  upon  any  particular  formation  than  do 
petroleum  and  natural  gas.  However,  by  studying  the 
geological  formation  of  any  particular  region,  we  may  de- 
termine with  some  precision  as  to  the  depth  at  which 
water  may  be  struck. 

Artesian  basins  are  commonly  found  in  synclinal  ba- 
sins of  sedimentary  rock,  and  by  getting  the  dip  of  the 
rock  and  finding  where  the  exposed  edges  of  the  rock 
come  to  the  surface  on  the  rim  of  the  basin — knowing 
these  two  facts  the  problem  as  to  the  depth  is  a  simple 
one  in  trigonometry.  From  the  great  cost  of  sinking 
artesian  wells  in  Wyoming,  it  is  very  evident  that  it  is  too 
expensive  a  method  of  water  supply  to  sink  wells  for  irri- 
gation purposes.      As  a  matter  of  interest,  we  call  atten- 
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tion  to  two  remarkable  artesian  basins  to  show  what  has 
been  done  by  this  method  of  irrigation. 

SAN    BERNARDINO    BASIN,  CALIFORNIA. 

In  the  San  Bernardino  basin,  California,  i,ooo  wells 
exist,  whose  depths  average  200  feet.  Some  irrigate  100 
to  200  acres,  but  this  is  exceptional.  **It  is  quite  evident 
that  such  an  enormous  quantity  of  water,  from  such  shal- 
low wells,  makes  the  sinking  of  artesian  wells  for  irriga- 
tion purposes  practicable  and  very  desirable." 

SAN    LUIS    BASIN. 

The  following  is  from  the  Colorado  Bulletin  No.  16: 
**The  San  Luis  basin  is  the  most  remarkable  of  anv 
yet  developed  in  the  state.  Though  here  water  was  found 
by  accident  by  S.  P.  Hoine  as  recently  as  the  fall  of  1887. 
while  sinking  a  sand  point  for  an  ordinary  drive  well,  the 
ease  and  cheapness  of  sinjcing  have  been  such  that  there 
are  now  probably  as  many  as  2,000.  They  are  so  numer- 
ous that  the  residents  give  no  more  than  a  passing  glance 
to  one,  and  as  they  are  frequently  sunk  in  less  than  half  a 
day  with  the  simplest  of  outfits,  it  is  not  remarkable  that 
it  is  impossible  to  secure  any  kind  of  a  complete  list  even 
of  a  limited  locality.  Wells  are  often  sunk  for  $25,  and 
they  range  from  this  price  upward,  according  to  circum- 
stances. In  consequence  it  is  cheaper  to  bore  artesian 
wells  than  it  is  to  attempt  to  dig  wells  of  the  ordinary 
kind,  without  the  added  inducement  of  the  purer  water. 
Hence  within  the  limits  of  the  flowing  area  nearly  every 
occupied  quarter  section  has  a  well,  and  sometimes  more. 
The  town  of  Monte  Vista  has  88;  La  Jara  at  least  17; 
S.  E.  Newcomb  8,  and  wells  in  corresponding  numbers 
are  found  all  over  the  valley."     Other  incidents  might  be 
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cited  in  the  arid  regions  where  the  expense  of  boring,  and 
the  large  flow  of  water,  together  with  the  favorable  cli- 
matic conditions, change  barren  deserts  into  fertile  regions. 
The  nnost  remarkable  artesian  well  that  I  have  seen  is  in 
Nevada,  Vernon  county,  Missouri.  It  is  not  needed  for 
irrigation  purposes.  The  authorities  have  made  two  arti- 
ficial lakes  and  laid  out  a  park  of  1 30  acres.  It  is  known 
as  the  White  Sulphur  Springs  and  Lake  Park,  Nevada, 
Missouri.  By  excellent  taste  it  has  been  made  a  charm- 
ing and  lovely  resort,  a  beautiful  and  picturesque  landscape. 
The  well  is  780  feet  deep,  and  the  water  is  forced  by  nat- 
ural pressure  up  through  an  eight  inch  pipe,  and  overflows, 
forming  a  top  like  an  umbrella,  or  like  a  weepitg  willow. 
It  fills  the  two  lakes,  one  of  eight  acres,  the  other  three 
acres,  varying  in  depth  from  four  to  seven  feet.  The 
water,  besides  being  as  plersant  to  the  taste  as  the  various 
Sulphur  Springs  of  New  York,  is  very  pleasant  and  invig- 
orating for  bathing  purposes.  There  is  probably  enough 
water  in  that  well  to  irrigate  four  or  five  sections  of  land 
in  the  arid  regions.  So  then  in  answer  to  the  question: 
"  Whether  it  pays  to  to  sink  artesian  wells  for  irrigation 
purposes  r  we  would  say  that  it  depends,  first,  upon  the 
cost  of  sinking  the  well,  and  second,  upon  the  flow  of 
water. 

ARTESIAN  WELLS    OF    SOUTHERN  WVOMINCi. 

The  most  remarkable  wells  of  Wyoming  are  the  two 
which  have  been  sunk  in  Rawlins,  Carbon  county,  during 
the  past  two  years.  They  are  half  a  mile  east  of  the  de- 
pot, on  the  south  side  of  the  railroad  track.  The  first  well 
was  commenced  in  May,  1892,  and  was  finished  in  Octo- 
ber. Water  was  first  struck  at  a  depth  of  305  feet,  the 
second  flow  at  a  depth  of  432  feet.      The  material  through 
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which  they  passed  for  the  first  220  feet  consisted  of  a 
yellowish  sand,  containing  alkali.  The  next  85  feet,  a 
natural  cement  and  gravel.  Then  21  feet  of  blue  lime- 
stone, beneath  which  was  100  feet  of  red  ochre.  Then 
came  6  feet  of  shale  overlying  a  dark  colored  sand,  in 
which  was  struck  the  main  flow  of  water.  Charles  E.  Bly- 
denburgh  informed  me  that  a  thin  layer  of  magnesian 
limestone  capped  the  water  bearing  rock  ;  he  also  thought 
that  the  red  ochre  was  of  the  Triassic  formation.  The 
boring  was  continued  in  this  stratum  for  thirty-five  feet, 
making  the  total  depth  of  the  well  467  feet.  There  were 
305  feet  of  10  inch  casing,  within  which  were  430  feet  of 
5 1  inch  casing.  The  first  flow  was  a  small  vein,  and  was 
cased  off.  The  total  cost  was  $9  per  foot  for  467  feet, 
making  $4,203.  The  flow  is  108,000  gallons  per  twenty- 
four  hours  ;  and  this  flow  has  been  constant  from  the  be- 
ginning. Well  No.  2  was  sunk  60  feet  northeast  from  No. 
I.  The  big  flow  was  struck  November  2,  1893.  The 
kind  of  rock  for  220  feet  was  a  yellowish  sand  rock,  con- 
taining alkali.  The  next  80  feet  was  cement  and  gravel. 
Instead  of  the  blue  limestone  at  this  depth  in  the  other  well 
there  are  five  feet  of  shale,  in  which  a  small  vein  of  water 
was  struck.  Then  came  about  100  feet  of  the  red  ochre  ; 
then  five  or  six  feet  of  yellowish  sandrock  and  about  22 
feet  more  of  the  red  ochre.  At  the  depth  of  426  feet  they 
met  with  six  feet  of  blue  clay,  then  came  the  dark  sand, 
at  a  depth  of  36  feet  in  it  water  was  struck,  after  which 
the  boring  was  continued  18  feet,  making  a  total  depth  of 
486  feet.  The  cost  of  drilling,  not  counting  the  casing, 
was  six  dollars  per  foot.      Although  this  well  is  but  60  feet 

away  from  the  other,  there  is  four  times  the  flow  of  water, 
432,000  gallons  per  twenty-four  hours.  Strange  to  say 
it  has  not  affected  the  flow  from   the   other  well  up  to  the 
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present  writing,  August,  1894.  Both  wells  were  drilled 
by  W.  W.  Breese  of  Laramie.  E.  J.  Fulton  furnished 
most  of  the  facts  for  the  Rawlins  wells.  There  is  a  500 
foot  well  at  the  court  house  in  Rawlins.  The  water  rose 
nearly  to  the  top,  and  in  purr^ing  it  sand  would  get  into 
the  pipe,  hence  the  well  was  abandoned.  Mr.  McCutch- 
eon  informs  me  that  R.  M.  Galbraith  was  the  contractor, 
and  at  475  feet  it  was  a  flowing  well,  but  in  going  down 
the  500  feet  he  struck  a  crevice,  and  it  ceased  to  be  a 
flowing  well.  H.  Rasmusson  informed  me  that  the  total 
cost  of  well  No.  2.  was  $4,500,  which  added  to  the  cost  of 
well  No.  I,  $4203,  makes  the  total  cost  of  the  two  wells 
$8,703.  The  total  flow  of  the  water  is  540,000  gallons 
every  twenty-four  hou-rs.  The  temperature  of  the  water 
on  August  1st  was  51  degrees,  while  that  of  the  atmos- 
phere was  77  degrees.  The  water  of  both  wells  flow  to- 
gether and  is  forced  by  steam  power  throughout  the  city. 
The  question  arose  at  once  with  me  as  to  its  source.  In 
investigating  the  hills  that  enclose  Rawlins  on  the  north, 
west  and  south  and  observing  the  varied  dip  of  the  rock, 
I  saw  that  the  basin  was  too  small  to  furnish  such  an  im- 
mense supply  of  water.  Fort  Steele  is  240  feet  lower,  and 
15  miles  east  of  Rawlins.  The  North  Platte,  one  of  the 
largest  and  most  important  water  courses  in  the  state,  is 
thirty-five  yards  wide  there,  and  has  such  a  vast  volume 
of  water  it  would  be  reasonable  to  suppose  that  it  per- 
colated through  the  porous  rock  and  produced  the  Rawlins 
artesian  basin  ;  but  one  of  the  conditions  of  an  artesian 
supply  is,  that  the  source  must  be  higher  than  the  wells. 
Hence,  if  it  be  the  North  Platte,  it  must  come  from  as  far 

up  as  Saratoga,  but  Clarence  King  in  his  Geological  Gov- 
ernment Report  describes  an  anticlinal  fold  between  Sara- 
toga and  Rawlins,  which  prevents  it  coming  from  that  way. 
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It  is  probable  that  it  comes  from  hills  or  mountains 
over  7,000  feet  high.  It  may  be  fifty  miles  away;  sources 
have  been  traced  much  further  than  this.  Herewith  we 
give  the  analysis  of  well  No.  i,  as  made  by  the  Chemist, 
also  the  analysis  of  the  mixture  of  the  two  as  used  in 
Rawlins: 

Analysis  of  the  water  from  artesian  welt  No,  /,  Rawlins. 
Sample  sent  by  Mayor  Rasmusson. 

Grains  per  gallon. 

Silica,  Si  O2 676 

Iron  and  Alumina,  Feo  O3  ,  AI2  O3 064 

Lithium,  Li Trace 

Potassium  Chloiide,  K  CI 886 

Sodium  Chloride,  Na  CI 20.644 

Magnesium  Chloride,  Mg  CI2 298 

Magnesium  Sulphate,  Mg  SO4 7.225 

Calcium  Sulphate,  Ca  SO4 23.799 

Calcium  Carbonate,  Ca  CO3 268 

Total  solids 53  860 

Bv  E.  E.  Slosson,  Chemist. 

Ajittlysis  0/  the  mixture  of  the  water  of  the  two  wells  as  now 

used  in  the  City  of  Rawlins, 

Grains  per  gallon. 

SiHca,  Si  O2 57 

Calcium  Carbonate,  Ca  CO3 8.88 

Matrnesium  Carbonate,  Mg  CO3 1.07 

Sodium  Chloride,  Na  CI 26.82 

Alkah '9.27 

Total  solids 56.61 

By  VV.  S.  Robinson,  U.  P.  R.  R.  Chemist,  Omaha. 

The  following  data  of  the  Saratoga  artesian  well  was 
furnished  by  J.  F.  Crawford  of  Carbon  county  : 

Depth,  55  feet.  It  flows  50  pallons  per  minute.  The 
formation  was  sand  and  gravel  for  12  feet,  the  rest  was 
sandrock.      It  was  sunk  by   Harris  Bros.,   and  cost  about 
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$100,  and  is  situated  on  northwest  quarter  section  4,  town- 
ship 17,  range  84  west,  Carbon  county.  It  flows  freely 
and  is  a  great  success. 

THE    LARAMIE    ARTESIAN    BASIN. 

There  are  several  artesian  wells  in  and  about  Laramie. 
The  one  on  the  State  University  campus  was  sunk  by  W. 
W.  Breese  in  1891.  At  my  request  he  saved  twenty- 
■eight  samples  of  the  borings.  The  following  is  a  descrip- 
tion of  them  : 

40  feet,  fine  quartz  gravel  and  red  sandstone. 
80  feet,  coarser  and  a  little  darker  color. 

120  feet,  No  apparent  change. 

1 60  feet,  color  the  same,  but  a  little  more  gravel. 

200  feet,  about  the  same  as  above. 

240  feet,  a  little  less  gravel  than  the  last  two. 

280  feet,  considerably  coarser  and  large  fragments  of  gypsum. 

310  feet,  quite  a  change  in  color  ;  lighter  red ;  no  grains  of  gravel 
or  gypsum  perceptible. 

458  feet,  fine  light  colored  gravel  and  red  sandstone,  and  some 
carbonate  of  lime,  giving  the  whole  a  mottled  appearance ;  water  was 
first  struck  at  this  depth. 

46$  feet,  a  slight  change  from  the  above  ;  hardly  any  gravel. 

480  feet,  lighter  color  than  the  above ;  sandstone  and  carbonate  of 
lime. 

505  feet,  coarser  grain  and  darker  color. 

546  feet,  a  very  decided  chang^ ;  the  borings  almost  an  impalp- 
able powder ;  very  much  lighter  color,  a  beautiful  salmon  tint ;  some  car- 
bonate of  lime. 

570  feet,  small  chips  of  dark  red  sandstone  and  considerable  light 
•coloted  gravel,  giving  to  the  sample  a  mottled  appearance. 

595  feet,  large  chips  of  gypsum,  and  red  sandstone ;  (caving). 

630  feet,  red  sandstone ;  no  gypsum  or  gravel. 

657  feet,  same  color,  containing  a  little  gypsum. 

698  feet,  same  as  above. 

733  feet,  no  apparent  change. 

825  feet,  a  remarkable  change ;  fine  grain  pinkish  sandstone. 
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870  feet,  same  as  above. 

900  feet,  very  6ne  slightly  tinted  sandstone,  and  some  limestone. 

940  feet,  very  fine,  lighter  than  the  above ;  almost  white  sandstone 
and  carbonate  of  lime. 

970  feet,  same  as  940. 

995  feet,  same  as  above,  except  slightly  reddish  tint. 
Id  5  feet,  coarser  grain,  containing  carbonate  of  lime,  a  light  cream 
color. 

There  is  such  a  slight  difference  in  some  of  the  sam- 
ples above,  color  and  fineness  being  the  principal  distinc- 
tions, that  we  give  also  a  summary  with  more  marked 
distinctions: 

At  80  feet  a  change  noticed  in  coarseness  of  material 
to  1 50  feet.  From  1 50  to  300  feet  finer  and  brownish  red. 
From  300  to  560  much  lighter  colored  and  finer  material, 
containing  a  little  carbonate  of  lime  ;  560  to  590,  mottled, 
coarser,  darker,  a  little  carbonate  of  lime;  590  to  615,  coarse 
fragments  of  red  sandstone  and  gypsum;  615  to  650, 
coarse  brown  sandstone  ;  no  gypsum  ;  650  to  680,  coarse 
and  a  little  gypsum  ;  680  to  780,  medium  in  coarsness, 
brown  sandstone  ;  780  to  880,  very  much  lighter  and  very 
fine  ;  880  to  960,  almost  white,  very  fine  sand  and  carbon- 
ate of  lime  ;  960  to  1015,  a  little  coarser  than  the  above, 
having  about  the  same  amount  of  carbonate  of  lime,  but  a 
cream  color. 

There  are  40  feet  of  ^\  inch  casing  to  shut  off  gravel 
at  the  top,  and  600  feet  of  5§  inch  casing.  The  first  flow 
was  struck  at  a  depth  of  458  feet;  this  comes  up  between 
the  two  casings.  The  second  flow  was  struck  at  820  feet. 
The  drilling  was  continued  to  a  depth  of  1,015  ^^^t.  No 
more  water  was  met  with.  The  amount  of  water,  as 
measured  by  Prof.  B.  C.  Buffum,  flowing  at  the  beginning, 
was  50,000  gallons  per  twenty-four  hours.     The  contract 
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price  for  drilling  was  $2,000.      The  University  furnished 
the  casing  at  a  cost  of  $552.25;  total  $2,552.25. 

Partial  Analysis  of  University  Artesian  Water. 

Grains  per  ^[allon. 

Total  residue  on  evaporation 12.130 

Soluble  in  water  after  evaporation 6.392 

Insoluble  in  water  after  evaporation 5-738 

Silica,  Si  O2 95© 

Iron  and  alumina 630 

Lime,  Ca  O 3-750 

Magnesia,  Mg  O 2.105 

Chlorine,  CI 799 

By  E.  E.  Slosson,  Chemist. 

Two  or  three  miles  east  of  the  University  I  found  an 
outcrop  of  the  same  sandstone  in  which  water  was  struck 
in  the  artesian  well.  This  rock  dips  under  the  red  sand- 
stone (the  Triassic  formation)  at  an  angle  of  6^  degrees, 
and  extends  up  the  hills  for  three  or  four  miles.  I  found 
in  this  formation  the  following  genera  of  fossils:  viz:  Al- 
lorisma,  Athyris,  Bellerophon,  Pinna,  Productus,  Myalina, 
besides  others.  These  are  sufficient  to  show  that  this 
formation  belongs  to  the  Carboniferous  age.  It  dips  under 
the  Triassic,  which  is  the  surface  rock  at  the  University, 
and  from  the  borings  seems  to  be  about  825  feet  thick. 
It  thins  out  rapidly  towards  the  hills  and  the  Carbonifer- 
ous becomes  the  surface  rock,  in  some  places,  one  and  a 
half  miles  away.  Since  it  has  been  maintained  by  pretty 
good  authorities  that  the  City  springs  and  the  artesian 
wells  at  Laramie  are  supplied  with  water  by  the  Snowy 
Range  which  is  forty  miles  distant,  I  desire  to  present 
a  few  facts  here  to  show  that  the  water  does  not  come 
from  that  source,  but  from  the  hills  to  the  east.  In  the 
first  place  it  is  shown  by  the  borings  from    the  artesian 
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I  at  the  University  that  the  surface  rock  not  far  from 
springs  is  identical  with  the  water-bearing  rock  struck 
he  University  artesian  well.  The  pressure  in  the  well 
bout  the  same   as  the   altitude   of  the   outcrop  to  the 

would  indicate. 

Secondly,  if  the  springs  and  artesian  well  derived 
r  sources  of  water  from  the  Snowy  Range  they  would 
1  in  solution  some  of  the  minerals  found  there,  which 
/  do  not. 

Thirdly,  since  water  tends  to  seek  a  level,  the  pres- 
;  would  be  many  times  as  great  as  it  is,  for  the  Snowy 
ige  is  about  4,000  feet  higher  than  the  well,  while  the 
:ude  of  the  water  bearing  rock  to  the  east  gives  about 
pressure  as  measured  at  the  well. 

Furthermore.  If  the  Snowy  Range  were  the  source, 
would  expect  a  better  supply  and  strong  flowing  arte- 
I  wells  west  of  the  Laramie  river  and  nearer  the  source 
upply.  Many  attempts  have  been  made  to  get  arte- 
I  water  a  few  miles  west  of  the  river  but  without  suc- 
i.  I  am  informed  by  W.  W.  Breese,  who  has  sunk 
;ral  wells  there,  that  the  red  rock  has  never  been 
ick.  It  must  be  that  there  is  quite  a  break,  or  fault,  in 
Triassic.  also  in  the  underlying  Carboniferous  forma- 
1  just  east  of  the  river,  which  would  throw  them  a 
It  depth  below  the  surface,  even  a  short  distance  west 
he  river.  The  average  dip  of  the  first  lime  outcrop  of 
<.,  about  2,600  yards  east  of  the  University  and  80  to 

feet  higher  altitude,  is  6|  degrees.  The  dip  of  the 
dstone  under  this,  further  up  the  hill,  is  the  same, 
rking  from  the  above  data,  the  depth  would  be  close  to 
C  at  which  water  was  struck,  825  feet. 

In  answer  to  one  objection    made    to    the    supply  of 
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water  coming  from  the  hills  east  of  town,  viz.:  that  there 
is  not  rainfall  sufficient  to  produce  the  springs  aYid  wells, 
I  would  say  that  this  is  an  assertion  without  proof.  The 
average  annual  rainfall  for  several  years  taken  at  Fort 
Sanders,  just  south  of  the  city  limits,  is  13  inches.  The 
rainfall  on  the  hills  to  the  east  is  greater  than  this,  prob- 
ably 15  inches  or  more,  and  there  being  such  a  vast  extent 
of  the  water-absorbing  sandstone  exposed  on  the  hillsides, 
make  the  conditions  in  and  about  Laramie  to  the  cast  of 
the  river  very  favorable  for  artesian  water;  and  it  would 
be  much  better  but  for  so  much  water  coming  to  the  sur- 
face at  the  City  springs,  Soldier  springs,  and  the  springs 
at  the  Jabez  Simpson  ranch.  All  these  are  withjn  a  dis- 
tance of  seven  miles.  These  three  groups  of  springs  yield 
at  least  three  million  gallons  every  twenty-four  hours; 
some  estimate  it  much  more.  There  are  gullies  and  dry 
branches  on  the  hillsides  which  sometimes  become  turbu- 
lent streams.  A  little  computation  will  show  that  twenty 
or  more  square  miles  of  porous  sandstone,  with  fifteen 
inches  rainfall  coming  in  contact  with  it  yearly,  would 
furnish  as  vast  a  water  basin  as  is  exhibited  by  the  springs 
and  wells. 

A  few  words  in  regard  to  the  snowy  range  water  sup- 
ply will  not  be  out  of  place  here.  The  limpid  streams 
that  make  the  Centennial  valley  so  beautiful  and  luxuriant 
come  from  the  dripping  snows  of  the  mountains  fifteen 
miles  distant  Some  come  gurgling  and  murmuring 
through  canyons  of  their  own  chiseling,  those  deep-cut 
furrows  in  the  mountain  sides.  Others  originate  in  im- 
mense springs  that  break  forth  from  underneath  the  moun- 
tains. We  call  attention  to  a  notable  one  owned  by  J.  J. 
Hays.      We  estimate  that  fifty  feet  away  from  the  spring 


I02  Wyoming  Experiment  Station. 

the  stream  is  two  feet  deep  and  five  feet  wide,  moving 
with  a  considerable  velocity,  it  being  the  main  branch  of 
the  Middle  Fork  of  the  Little  Laramie  river.  Properly 
managed  it  would  irrigate  several  sections  of  hay  land. 
This  is  but  a  small  fractional  part  of  the  water  that  flows 
out  of  the  Centennial  valley  through  the  Little  Laramie 
river,  the  great  outlet  of  the  melting  snows  of  the  moun- 
tains. 

We  quote  herewith  from  the  Senate  Executive  Docu- 
ments, first  session  Fifty-second  Congress,  1 891 -1892, 
Vol.  IV.,  Irrigation.  This  is  from  the  final  report  of  the 
artesian  and  underflow  investigation  and  of  the  irrigation 
inquiry  in  pursuance  of  authority  conferred  by  Congress 
in  1890  and  1891.     Referring  to  Wyoming: 

•*  There  are  eighteen  artesian  wells  in  the  territor>', 
sixteen  of  them  being  located  at  and  near  Laramie  City, 
one  at  Cheyenne  and  one  at  Rollins."  [This  should  be 
Rawlins,  and  refers  to  the  one  at  the  court  house.]  **There 
are  also  a  small  number  of  bored  wells  in  the  neighbor- 
hood of  Laramie  in  which  the  water  rises  not  quite  to  the 
surface  and  is  raised  by  means  of  windmills.  The  water 
of  these  wells  is  used  entirely  for  domestic  and  stock  pur- 
poses. " 

I  have  visited  nearly  all  the  artesian  and  bored  wells 
on  the  Laramie  Plains, and  have  given  a  detailed  account  of 
them,  so  far  as  I  was  able  to  get  the  data.  The  deepest 
and  most  important  well  in  Albany  county  is  the  county- 
well  sunk  in  1887  in  the  northern  part  of  the  City  of  Lara- 
mie and  about  three-quarters  of  a  mile  in  a  bee-fine  north- 
west from  the  University  well,  and  on  39  feet  lower 
ground,  measured  especially  for  this  Bulletin,  free  of 
charge,  by  the  City  engineer,  W.  O.  Owen.      It  being  on 
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such  low  ground,  it  is  impossible  to  conduct  it  anywhere, 
except  at  a  very  great  expense.  The  object  of  sinking 
this  well  was  to  get  oil. 

A  friend  of  mine,  E.  G.  Gay,  of  New  York,  who  sunk 
the  oil  wells  at  Bowling  Green,  Ohio,  visited  me  during 
this  time,  and  on  going  down  to  see  the  well  he  remarked 
that  in  nine  cases  out  of  ten  people  in  boring  for  oil  or 
gas  sought  the  lowest  ground.  **What  a  mistake,"  said 
he;  "if  they  only  get  water  it  cannot  be  conveyed  any- 
where." he  made  a  practice  of  boring  on  higher  ground 
and  was  very  successful,  being  the  first  one  that  struck 
gas  in  one  of  those  celebrated  Ohio  regions.  He  pointed 
to  the  grounds  of  the  University  as  being  more  suitable 
prospect  grounds,  remarking  that  if  only  a  good  flow  of 
water  should  be  struck  it  could  be  utilized  at  a  small  ex- 
pense. The  two  Rawlins  wells  are  also  on  the  lowest 
grounds  in  the  city. 

The  county  well  was  sunk  by  the  Nebraska,  Colorado 
and  Wyoming  Oil  and  Mining  company  of  Sidney,  Ne- 
braska, Edward  Elmer  in  charge.  The  following  is  my 
description  of  the  borings  saved  by  George  W.  Fox,  then 
county  clerk.  These  samples  are  at  the  court  house. 
There  were  no  samples  kept  until  at  a  depth  of  730  feet. 
730-927  feet,  red  sand  rock. 

927-1000  feet,  a  decided  change,  a  vety  fine,  almost  white  sand- 
stone. 

iooa-1015  feet,  pinkish  colored  sandstone. 

1015— 1030  feet,  yellowish  finegrained  sandstone. 

1030-1090  feet,  white  sandstone  and  carbonate  of  lime. 

1090-1195  feet,  salmon  colored  sandstone  and  carbonate  of  lime. 

1 195-1200  feet,  a  cream  color;  marked  magnetic;  oil,  and  sand. 

1200-1215  feet,  lime   rock   below   the  oil   rock;    red    sandstone, 
marked    highly  magnetic. 

J215-1225  feet,  red  sandstone,  over  1,200  feet  deep. 
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1 225-1 235  feet,  coarser  grain,  and  deeper  red  color. 
1235-1245  feet,  coarse,  white  and  red,  mottled. 
1 245-1 31 5  feet,  very  fine  even  grain,  and  pinkish  color. 
1 31 5-1 325  feet,  same  as  above. 

1 325-1 355  feet,  a  tawny  or  light  snuff  colored  sandrock. 
1 355-1 370  feet,  much  coarser  grain,  and  white  quartz  sand. 
1370-1400  feet,  light  red,  even  grained  sandstone. 
1400-141 5  feet,  about  an  equal  amount  of  red  and  white  sand. 
1415-1440  feet,  a  lighter  color,  containing  small  fragments 
1440-1450  feet,  a  little  finer  and  deeper  in  color. 
1450-1456  feet,  a  remarkable  change,  an  exceedingly  fine  grained, 
white  quartz  sand. 

1456-1470  feet,  coarser  grain,  and  of  a  reddish  color. 

Those  in  charge  of  sinking  the  well  marked  some  of 
the  samples  magnetic,  and  created  considerable  excite- 
ment at  the  time  by  reporting  to  the  papers  that  they 
had  struck  magnetic  water.  This  is  an  impossibility.  It 
is  a  very  common  thing  to  have  the  drills,  by  their 
continual  pounding  and  friction,  become  strong  magnets, 
and  such  they  happened  to  be  at  the  depth  of  1,200  feet 
in  this  well.  "Several  flows  of  water  were  met  with,  but 
the  big  one  was  struck  at  the  depth  of  987  feet.  All  the 
other  flows  were  piped  off,  since  this  alone  made  about  a 
four  inch  solid  stream.  Experiments  were  tried,  and 
water  was  thrown  twenty  feet  through  a  one  inch  hole. 
The  boring  was  continued  for  516  feet  further,  but  no 
more  water  was  found.  There  were  735  feet  of  6\  inch, 
casing,  and  400  feet  of  9  inch  casing.  The  temperature 
of  the  water  on  August  27,  was  48  degrees,  while  the  at- 
mosphere was  81  degrees.  The  contract  price  was  $7,500 
dollars. 

I  am  indebted  to  J.  J.  McCutcheon  for  most  of  the 
facts  concerning  this  well,  also  the  data  for  the  large  num- 
ber he  drilled. 
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the  red  rock.  There  was  but  a  teeDJe  now  ai  nrst.  1  ^e 
water  stands  now  within  six  inches  of  the  top.  A  long 
stick    had   been  left  in  it   and    was    colored  as  black   as 
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ber  he  drilled. 
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There  is  a  first-class  flowing  well  on  Judson,  Sutphin, 
3d  Go's.  Dutton  Creek  ranch.  It  was  sunk  by  Breese  & 
okefair  in  1889.  They  went  through  24  feet  of  coal, 
he  well  is  540  feet  deep  and  there  is  still  an  excellent 
Dw  of  water.  It  is  supplied  from  the  mountains  to  the 
ifcst,  and  is  a  splendid  prospect,  not  only  for  the  large 
h^'  of  water,  but  also  for  the  discovery  of  such  vast  veins 
f  coal.  We  ate  quite  fortunate  to  be  able  to  show  a  cut 
I  the  formation  through  which  they  passed  in  sinking 
kis  well.  Three  separate  veins  of  coal  were  struck,  each 
ight  feet  in  thickness.  The  cut  was  made  from  the 
rawings  of  C.  E.  Judson,  of  Chicago,  president  and  en- 
Ineer  of  the  Gas  Company  of  Chicago.  We  also  in- 
ert the  following  quotation  from  him: 

** These  veins  of  coal  undoubtedly  underlie  the  whole 
(  sections  22,  26,  28  and  32,  of  the  Dutton  Greek  ranch, 
Dwnship  19,  range  77  west." 

Just  east  of  the  city   on   the   Charley   George   ranch, 

|ow  occupied  by  N.  E.  Stark,  thcfre  are  six  artesian  wells. 

Ir.  McGutcheon  sunk  three  of  them.     He  drilled  in  one 

Or  90  feet  through  limestone  and  struck  water  in  sandrock. 

le  used  5|  inch  pipe  but  there  was  only  one  inch  flow  at 

(rst.      It  now  .stands  eighteen   inches  from  the  top  of  the 

Bpe.     This  ranch  takes  in  all  of  section  3,  township  15, 

linge  73  west,  and  is  platted  as  East  Laramie.     At  and 

lear  the    fair  grounds,   on   the   south   side   of  the   above 

lamed  ranch,  and  part  of  it,  about  one  mile  from  the  city 

Hnits,  he  sunk  two  wells   in    1888.      The   one   within   the 

iiir  grounds  is    120  feet   deep,    and  did   not  pass  through 

^the  red  rock.      There  was  but  a  feeble  flow  at  first.     The 

f    water  stands  now  within  six  inches  of  the  top.      A  long 

[    stick   had    been  left  in  it    and    was    colored   as  black  as 
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ink  by  the  sulphur  in  the  water.  This  well  was  the  only 
one  of  the  group  that  had  an  odor  of  sulphur.  The  tem- 
perature was  56  degrees. 

The  big  flowing  well  is  situated  just  outside  the 
grounds,  and  is  140  feet  deep,  and  at  first  boited  eight  and 
one-half  inches  above  the  5|  inch  pipe.  It  is  about  as 
strong  as  ever.  I  investigated  all  of  these  wells  in  com- 
pany with  N.  E,  Stark,  on  August  18,  1894.  A  circle 
described  with  a  radius  of  a  quarter  of  a  mile  would  en- 
close all  of  these  wells.  The  one  at  the  house  is  pumped 
by  a  windmill.  The  temperature  of  the  water  was  46 
degrees  and  that  of  the  air,  in  the  sunshine,  was  90  de- 
grees. Two  others  were  about  175  yards  from  the  house. 
In  one  the  water  stood  within  two  feet  of  the  top  of  the 
pipe.  This  well  is  less  than  200  feet  deep,  all  red  rock, 
and  in  the  other,  30  yards  distant,  and  eight  feet  higher 
ground,  water  stood  about  six  feet  from  the  top.  This  is 
the  deepe.st  of  the  group,  312  feet,  all  limestone.  The 
temperature  of  these  two  was  58  degrees,  while  the  sun 
was  .shining  against  the  top  of  the  pipes,  with  a  tempera- 
ture of  90  degrees.  In  the  spring  time  the  lower  of  these 
two  wells  becomes  a  flowing  well.  The  three  wells  were 
drilled  by  Breese  &  Cokefair,  in  1888.  Mr.  Stark  in- 
formed me  that,  if  the  big  flowing  well  were  plugged,  the 
one  within  the  fair  grounds,  being  nearest  to  it,  would  flow 
within  three  hours.  The  experiment  had  been  tried,  and 
I  believe  that  if  both  were  plugged,  those  at  the  house,  a 
half  a  mile  away,  would  flow.  We  purposed  taking  the 
temperature  of  the  big  flow,  but  could  not  approach  it 
within  twenty  feet.  It  was  boiling  up  a  foot  or  more 
above  the  pipe  and  produced  a  large  reservoir.  It  was 
partially  plugged,  and  would  boil  nearly  as  high  if  it  were 
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not.  The  remaining  well  is  in  the  northeast  corner  of  the 
stock  barn,  near  the  house.  Water  stood  within  three 
feet  of  the  top  of  the  pipe.  The  temperature  was  54  de- 
grees, that  of  the  air  was  74.  This  well  was  drilled  by  J. 
J.  McCutcheon,  and  was  at  first  a  flowing  well,  but  there 
was  so  much  ice  around  it  in  the  winter,  that  Mr.  George 
cut  it  off,  and  in  the  spring  when  he  removed  the  plug,  it 
ceased  to  be  a  flowing  well.  I  attribute  this  to  the  fact 
that  the  supply  is  from  a  secondary  basin,  having  quite  a 
limited  surface  drainage,  and  the  big  flow  is  a  sufficient 
vent  for  all  the  water  in  the  water-bearing  stratum  except 
in  the  spring  of  the  year,  when  there  is  more  abundant 
snow  and  rain. 

We  call  attention  to  a  few  facts  pertaining  to  the  sup- 
ply of  water  in  the  vicinity  of  the  fair  grounds :  The  City 
springs  are  situated  in  southeast  quarter,  section  35,  town- 
ship 16,  range  73  west,  in  a  beeline  south  in  southeast 
quarter,  section  23,  township  15,  range  73  west,  the  Sol- 
dier springs  break  forth  in  their  crystalline  beauty,  and 
exactly  south  in  section  2,  township  14,  range  73  west,  is 
the  ranch  of  Jabez  Simpson,  noted  for  its  excellent  springs. 
All  these  are  within  a   distance   of   seven    miles. 

In  the  southeast  part  of  section  14,  about  a  mile 
north  of  Soldier  springs,  is  a  spring  five  feet  below  the 
surface,  coming  from  a  dark  red  sandstone,  so  mixed  with 
lime,  that  it  seems  to  be  a  connecting  link  between  the 
Triassic  and  Carboniferous  formations.  The  temperature 
on  August  22,  was  52  degrees  and  the  air  was  75  degrees. 
The  water  is  quite  soft.  Five  years  ago  this  spring  made 
a  pond  50  by  100  yards,  giving  source  to  quite  a  large 
running  stream.  There  is  an  exceedingly  interesting  cave 
about  half   way  on    a    north    and    southeast  line  between 
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the  spring  and  Mr.  Pelton*s  house.  It  was  formed  nine 
years  ago.  A  subterranean  flow  of  water  was  the  cause. 
Although  there  is  no  water  in  sight,  we  are  quite  certain 
that  it  was  thus  produced.  It  is  about  fifteen  feet  across 
the  top  and  fifteen  feet  deep.  It  is  a  perfectly  dry  red 
rock  formation,  but  the  most  venturesome  person  would 
hesitatfe  to  go  down  into  it  without  clinging  to  a  strong 
rope.  The  sides  are  almost  perpendicular.  It  is  probable 
that  this  caving  dammed  up  the  underground  current  and 
forced  it  out  above,  forming  the  spring  mentioned.  F*ive 
years  ago  there  was  a  lake  on  the  northeast  quarter  of  sec- 
tion 14,  over  a  mile  southeast  of  the  fair  grounds.  It  was 
between  two  and  three  hundred  yards  in  diameter.  But 
this  lake  dried  up,  and  the  stream  flowing  from  the  above 
mentioned  spring  was  lost  at  the  same  time ;  and  has 
found  its  old  underflow  or  another  one.  These  facts  sub- 
stantiate the  proposition  laid  down,  when  speaking  of  the 
wells  on  the  George  ranch.  It  is  very  probable  that 
water  can  be  struck  at  a  depth  of  160  feet,  anywhere  east 
of  the  railroad,  and  within  four  or  five  miles  south  of  the 
city,  but  many  more  wells  in  the  vicinity  of  the  flowing 
ones,  would  undoubtedly  stop  their  flow.  Scores  of  wells 
could  be  sunk  that  windmills  could  not  exhaust. 

Clark  W.Pelton  has  two  wells  on  his  ranch,  in  the  south- 
west quarter  of  section  10,  township  15,  range  73  west. 
The  first  was  sunk  in  August,  1889,  and  is  333  feet  deep; 
the  rock  passed  through  was  all  red  rock,  with  an  occa- 
sional seam  of  gypsum  ;  sunk  by  Breese  &  Cokefair.  It 
cost  $1.50  per  foot  for  the  first  200  feet,  and  $2  for  the 
balance.  Total  cost  of  drilling  was  $566.  Mr.  Pelton 
furnished  the  5|  casing.  At  a  depth  of  120  feet  they 
struck  a  vein  of  water,  which  rose  to  within  60  feet  of  the 
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top,  but  gradually  increased  as  they  went  down,  to  with- 
in seven  feet  of  the  top  of  the  pipe.  Quick  sand  was 
struck  at  a  depth  of  333  feet.  This  is  an  excellent  qual- 
ity of  water.  The  temperature  on  August  22.  was  47 
degrees  ;  the  air  was  jz. 

We  give  herewith  an  analysis  of  the  water,  as  made 
by  the  chemist  of  the  station: 

Partial  Analysis  of  Water  from  Peltofis  Artesian    Well, 
Water  highly  impregnated  with  hydrogen  sulphide,  H2  S. 

Grains  per  gallon. 

Total  residue  on  evaporation 60,053 

Silica,  Si  O2 1.498 

Iron  and  alumina 081 

Lime,  Ca  0 1 5-5 1 2 

Magnesia,  Mg  O 6. 1 81 

Sulphuric  acid,  S  O3 18.375 

By  E.  E.  Slosson,  Chemist. 

The  chemist  intends  in  the  near  future  to  issue  a  bul- 
letin on  the  analyses  of  the  water  of  the  artesian  wells, 
also  of  irrigation  water.  Time  would  not  permit  of  any 
more  analyses  for  this  bulletin. 

Mr.  Pelton  has  two  tanks,  one  24  feet  long  by  4  feet 
wide  and  2  feet  deep ;  the  other  is  8  feet  long,  3  feet  wide 
and  3  feet  deep,  capacity  264  cubic  feet,  and  hold  nearly 
1,500  gallons.  By  pumping  these  full,  and  allowing  it  to 
stand  it  becomes  sufficiently  warm  for  irrigation.  Mr. 
Pelton  has  a  garden  of  about  one  acre  irrigated  by 
this  well.  Two  hundred  yards  to  the  north  and  across 
the  road  in  the  pasture  is  another  well,  sunk  this  year. 
The  water  stands  to  within  thirty  inches  of  the  top  of  the 
eight  inch  pipe.  The  formation  is  all  red  rock.  This 
well  being  on  a  rise  of  ground,  a  small  ditch  is  dug  nearly 
three  feet  deep,  leading  to  an  artificial  pond,  hence  this 
negative  well  is  converted  into  a  feebly  flowing  well.    The 
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temperature  was  52  degrees  on   August  22,  while  the  at- 
mosphere was  72  degrees. 

Mr.  Homer's  well,  given  in  the  table,  is  the  furthest 
from  the  hills  of  any  sunk  in  this  basin,  and  since  the 
rock  becomes  thicker  as  the  distance  from  the  hills  in- 
creases, it  is  a  question  as  to  the  depth  at  which  flowing 
water  could  be  struck.  If  we  were  certain  that  the  dip 
does  not  change,  it  could  be  figured  out  satisfactorily. 
The  angle  between  the  University  and  the  county  well  is 
some  less  than  the  dip  of  the  rock  on  the  hills  to  the  east- 
It  is  very  probable  that  it  is  so  on   Mr.  Homer's  ranch.     I 
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DRILLED  BY 

Depth. 
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S.  W.  Downey,  Laramie 

0.  D.  Downey,       "       

It            «<               t* 
S.  W.  Downey,       "      '.'.W. 

Oxford  Ranch,  Red  Buttes. 

<<                    <<                      i<                  n 

•  • 

S.W.Downey 

Geo.  H.  Hunt,  Laramie  .... 
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G.  B.  Bariana 
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**                «< 

Ryan  Bros 

Fttt.  1 

166  < 

170 

531 

380  , 

540 

350 

160  ' 
65  1 

220 

1     112 
117 
112  , 

86 
1118 

1 

1     800 

225  1 

1     100 

■86" 

1      85 

1                      ! 

Sherrod's  Addition.  Laramie 

Sec.  4.  Tp.  15,  Rg.  73  W.,  Albany  Co. 
<<          <<             *%                      t< 

•1          ««            «•                      << 

Sec.  i  or  12.  Tp.  18,  Rg.  78  W..  Car- 
boa  Co 

Tp  13,Rg.73W. 
Sec.  10.  Tp.  15,  Kg.  73  W. 

It         <<             i< 

<<        << 

«f           •(            ft 

Thomas  McHugh 

G.  B.  Bariana 

Ryan  Bros 

G.  B.  Bariana 

NE  H  ^c.  5.  Tp.  15.  Rg.  73  W 

NE  H  Sec.  8.  Tp.  15,  Kg.  73  W. 

SE  H  Sec.  5,  Tp.  15,  Rg.  73  W. 

N  W  v;  Sec.  8,  Tp.  U5,  Rg.  73  W. 

Soc.l2,Tp.  14,Rg.74W. 

<i             <( 

♦Jabez  Simpson 

Peter  Hanson 

Robert  H.  Homer  

W.W.Brccse      .. 

Breese&Cokefair.. 
<f               <• 

*i               << 

(t               <i 

<<               <i 

«                «< 

G.  B.  Bariana 

Ryan  Bros 

Laramie  Cemeterv  . . . 

Georee  Montague,  Laramie. . 
T.  S.  Braskett  

Northern  part  of  Laranut 

Downey  Additica 
•f              t< 

it         <• 

A.T.  Holmes 

Judson,  Sutphin  &  Co 

W.H.Holliday  Co.,  Laramie. 
Ryan  Bros 

«f                             4( 
<«                             <i 

Sec.  6,Tp   15.  Rg.74W. 
Northern  part  of  Laranie 

*First  well  sunk  in  the  State. 
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believe  that  he  could  have  a  flowing  well  at  a  depth  of 
1,500  feet.  At  any  rate  such  a  depth  would  be  of  great 
public  interest,  as  it  would  show  whether  water  can  be 
had  at  that  depth,  and  in  what  quantities,  and  it  would 
prove  whether  there  is  any  oil  or  gas  in  that  distance. 
Mr.  Homer  says  he  would  have  gone  down  to  that  depth 
had  the  machinery  been  suitable. 

We  have  spoken*  of  attempts  to  get  artesian  wells 
west  of  the  big  Laramie  river.  We  think  that  the  follow- 
ing description  from  our  various  data  will  be  instructive 
and  quite  appropriate:     Oliver  Mansfield,   living  on   sec- 


Laramie  Plains,  not  gruen  elsewhere. 


E 

•mm 

Formation. 

Tempera- 
ture of 
water  in 
Mummer. 

Flow  per  24  hours. 

Cost  of 
Drilling. 

18^ 
1882 

Red  rock. 

46° 

3027  gallons 
At  first  1-inch  pipe;  now  negative 

8640  gallons 
Negative  well 

Filled  a  5  inch  pipe 
Filled  a  2-inch  pipe 
Being   on    high  grdund,  a    deep  ditch 
made  it  flow. 

Good  flow 
Negative;  water  18  inches  from  top.  The 

windmill  sometimes  pumps  it  dry. 
Negative;  water  18  inches  from  top.  The 
windmill  does  not  affect  amount 

1080  gallons 
831      " 
864      " 
Negative  well 
Negative;  water  4  feet  from  top.    The 
windmill  does  not  lower  it. 

2-inch  pipe 

Negative;  water  6  feet  from  top 

1-inch  pipe  flow 

Small  flow 

Small  flow 

Negative;  water  9  feet  from  top 

Negative  well 

840  gallons 

1886 

46° 

■••*■       •      •••• 

IHHH 

1886 

•  •  •  • 
«  •  «  • 

11 -foot  vein  of 

coal  at  313  ft. 
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\m 

18P1 

,.,,1 ., 

\m. 

45°,  air  770 
44°,  air  76° 
46°,  air  82° 
46°.  air  80° 

1887 

37 

$155  SO 
163  80 

1W1 

••      •■«■•■••■       ••• 

1878 

«  •  ■ 

.;"i 

•  ••*          *       >••• 

18911080 

Red  rock. 



1888 

1986  00 
Casing  $800 

1888 

.... 

Red  rock. 
**        ** 

1888 

1888 

*»  t* 

\m 

•<        i. 

1 

48° 

.... 
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>n  20,  township  14,  range  75,  sixteen  miles  southwest  of 
:  city,  and  one  mile  west  of  the  Big  Laramie  river, 
mmenced  to  bore  a  well  in  1890.  The  first  nine  feet 
;y  passed  through  gravel,  then  struck  a  dark  shale.  At 
s  depth  of  65  feet  a  small  stream  of  very  salt  water  was 
;t  with,  and  a  little  further  down  the  water  had  a  very 
ong  petroleum  odor,  and  at  245  feet  gas  was  struck.  1 
lited  the  well  ;  we  plugged  it  with  a  block,  boring  a 
If  inch  hole  through  it,  and  lighted  the  gas,  which  pro- 
ced  a  three  or  four  inch  flame  that  continued  to  burn  for 
i-eral  hours.  They  tried  the  experiment  two  or  three 
Cerent  ways,  with  the  same  result. 

At  a  depth  of  440  feet  salt  water  raised  to  within 
ir  feet  of  the  top  of  the  pipe.  The  drilling  was  contin- 
d  to  a  depth  of  502  feet,  making  493  feet  of  shale.  It 
IS  impossible  to  tell  how  much  thicker  it  was.  The 
)rk  was  stopped  on  account  of  the  great  expense  of  sink- 
^.     The  work  was  done  by  W.  W.  Breese. 

We  herewith  quote  from  the  Senate  Report  on  Jrriga- 
m,  and  from  the  data  therein  given  will  work  out  the 
oblem  as  to  how  much  land  the  University  well  would 
igate,  under  proper  management,  trusting  that  it  will 
of  some  practical  utility: 

■' B.  S.  La  Grange,  irrigation  expert,  estimates  that: 
[n  Colorado  the  flow  of  a  cubic  foot  per  secoid, 
roughout  the  irrigation  season,  is  sufficient  for  about 
o  acres  ;  but  with  the  constant  flow  from  an  artesian 
;ll,  the  duly  of  water  in  experienced  hands  will  be  much 
eater ;  it  is  safe  to  say  200  acres  per  second  foot." 
;  says  further,  "That  in  Colorado,  it  costs  to  bring  wa- 
r  to  one's  land,  from  the  streams,  $3  to  $5  per  acre.  In 
ikota,  the  constant  flow  will  allow  each  cubic  foot  per 
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Seconal  to  supply  200  acres,  under  good  management.  If 
a  well  flowing  six  cubic  feet  per  second  can  be  put  down 
for  $2,500,  it  is  less  than  it  is  with  us,  where  we  bring  our 
water  from  the  streams  in  ditches." 

The  flow  from  the  University  well  was  at  first,  50,000 
gallons  in  twenty-four  hours,  or  2,083^  gallons  in  one 
hour.  Dividing  thfs  by  3,600,  the  number  of  seconds  in  an 
hour,  it  gives  the  decimal,  .5787  of  a  gallon  per  second. 
There  are,  approximately,  5^  gallons  in  a  foot.  Divide 
this  last  decimal  by  5J,  and  we  get  the  decimal,  .  10522  of 
a  cubic  foot  that  the  well  flows  in  a  second.  If  one  cubic 
foot  per  second  will  irrrgate  200  acres  in  Dakota,  this  deci- 
mal part  of  a  cubic  foot  will  irrigate  such  a  part  of  200  acres, 
which  is  21  acres;  but  we  believe  that  this  estimate  is  too 
high  for  Wyoming,  where  the  soil  is  usually  more  gravelly 
^and  porous,  and  containing  less  clay,  and  the  evaporation, 
due  to  elevation;  being  greater,  we  would  deduct  at  least 
33j  P^r  cent,  some  say  more.  This  would  give  a  result  of 
14  acres.  But  in  order  to  do  this  a  reservoir  would  have 
to  be  built  to  store  the  water. 

Corthell  and  Bevans  had  one  sunk  by  J.  J.  McCutch- 
eon  in  1889,  about  one  mile  north  of  the  cemetery,  on  the 
bottom  lands.  The  formation  was  red  rock  and  full  of 
seams.      They  went  down  313  feet  and  got  a  flowing  well. 

There  is  a  well  at  the  hospital,  in  the  eastern  portion 
of  the  city  limits,  something  less  than  200  feet  deep  ; 
drilled  by  G.  B.  Bariana.  At  first  it  was  a  flowing  well, 
but  after  a  time  it  sunk  down  40  feet  or  more. 

McCutcheon  &  Cokefair  put  down  a  well  for  Ora 
Haley,  on  the  Oasis  ranch,  near  Wyoming  station,  in  1892. 
Water  kept  rising  in  the  pipe  as  they  went  down,  and  at 
the  depth  of  89  feet  it  stood  eighteen  inches  from  the  top. 


1 1 4  Wyoming  Expi 

It    is  probable   that   at   30  f 
had  a  flowing  well.      I  call  it 

There  are  several  shallow 
deep,  on  the  Sartoris  Willan 
the  Little  Laramie  river.  Tl 
quality  of  water,  and  being  i 
special  mention.  It  is  500 
within  four  feet  of  the  top,  ; 
higher  than  where  the  barns 
as  to  convey  the  water  to 
would  be  a  flowing  or  a  posil 
now  as  a  negative  artesian 
exhaust  it.  Geo.  Morgan 
above  description. 

The  W.  H.  Holliday  ( 
northern  part  of  the  Sherrod 
a  half  a  mile  nearer  the  cent* 
well  already  described,  in  thi 
down  189  feet,  and  it  was 
they  did  not  get  an  artesian 
within  a  mile.  There  was  so 
ling  the  casing,  etc.  It  ill 
uncertainty  of  getting  water, 
sian  basin. 

We  find  in  the  Septenr 
Agricullurist,  the  following 
terest  for  insertion  here: 

•'  Of  late  years  many  of 
Lake  City  are  irrigated  fron 
an  average  discharge  of  26  g 
there  were  3, 000  of  these  dri 
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of  which  have  a  volume  sufficient  to  irrigate  five  to  seven 


acres." 


Frequent  mention  has  been  made  in  this  bulletin  of 
artesian  wells  ceasing  to  flow.  Oftentimes  the  pipes  be- 
come obstructed  by  sand  or  gravel  or  other  material  get- 
ting in  and  choking  up  the  pipes  until  the  flow  ceases.  In 
such  cases  one  would  be  led  to  believe  that  the  sources  of 
supply  had  failed.  But  in  artesian  regions,  we  often  hear 
of  pipes  being  cleaned,  and  the  flow  restored.  We  must 
distinguish  between  the  choking  up  of  a  well  and  of  the 
supply  being  actually  cut  of  by  too  many  wells  being  in 
close  proximity. 


.1 


ODcial  Analyses  of  Dm  Pacific  Railway  Wells. 


After  collecting  the  material  for  the  information  thus 
far  given  in  this  bulletin,  I  interviewed  Col.  S.  W.  Downey, 
who  has  had  more  artesian  wells  sunk  than  any  other  in- 
dividual in  the  state.  He  at  once  dictated  a  letter  to  E. 
Dickinson,  general  manager  of  the  Union  Pacific  Railway 
Company,  who  by  correspondence  with  the  various  depart- 
ments, has  enabled  us  to  present  the  following,  concerning 
the  wells  sunk  by  the  Union  Pacific  Railway  Company 
in  Wyoming. 

We  are  under  special  obligations  to  T.  A.  Davies, 
division  master  mechanic,  for  particular  facts  furnished  by 
him  and  for  having  the  data  type-written  for  the  publishers. 


Omaha,  Nebr.,  August  24.  1894. 

Mr.  J.  H.  Mc  Connell,  Superintendent  of  Machinery: 

Dear  Sir: — Enclosed  please  find  analyses  of  water  from  different 
artesian  wells  in  Wyoming.  I  have  put  on  each  analysis  all  the  inform- 
ation which  there  is  in  this  office. 

In  regard  to  the  formation  through  which  the  drill  passed,  I  should 
think  Mr.  Davies,  at  Laramie  might  possibly  have  a  record.  No  record 
of  the  flow  is  ever  sent  here. 

Yours  truly, 

W.  S.  Robinson,  Chemist. 


BEPOET  OF  CHEMICAL  TEST. 

Omaha,  Neb.,  April  26,  1893. 

Sample  of  water  from   Rawlins,   Wyo.,  received  April  14th,  1893, 
from  well  No.  1  ;  drilled  in  1883,  402  feet  deep;  cased  300  feet. 
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One  gallon  contains  in  solution  : 

Grains. 

Silica 0.93 

Carbonate  of  lime 8.14 

Carbonate  of  magnesia 0.97 

Sulphate  of  lime 5.53 

Sulphate  of  magnesia 7.13 

Sulphate  of  soda 6.33 

Chloride  of  soda 1 2.48 

Total  solids 41-51 

In  September,  1888,  the  total  solids  of  this  well  were  24.3  grains 

per  gallon. 

W.  S.  Robinson.  Chemist 
Well  No.i,    at  Rawlins,  drilled  through  20  feet  of  soil.     From  20 

to  310  feet,  chalk  rock.     From  310  to  350  feet,  hard  conglomerate  rock. 

Water  is  found  in  conglomerate  rock  and  gravel  of  smooth,  round  and 

oval  worn  pebbles.     Depth  of  well,  360  feet. 

Well  No.  2,  same  conditions  of  rock.     Wells  are  only  25  feet  apart. 

Well  No.  2  furnishes  4,000  gallons  per  hour. 


REPOBT  OF  CHEMICAL  TEST. 

Omaha,  Neb.,  November  15th,  1893. 

Sample  of  water  received  November  13th,  1893,  from  Rawlins, 
Wyoming.  New  City  well,  471  feet  deep.  This  well  flows  18,000  gal- 
lons per  hour  through  a  6^  inch  casing. 

One  gallon  contains  in  solution  : 

Grains. 

Carbonates  of  lime  and  magnesia 14.20 

Sulphates  of  lime,  magnesia  and  soda 24.06 

Chloride  of  soda 19.40 


Total  solids 57-66 

W.  S.  Robinson,  Chemist. 
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REPORT  OF  CHEMIOAL  TEST. 

Omaha.  Neb.,  October  31,  1888. 
Sample  of  water,  artesian  well,  received  September  28,  i888»  from 
Rawlins,  Wyoming. 

One  gallon  contains  in  solution  : 

Graias. 

Carbonate  of  lime 7.51 

Carbonate  of  magnesia 0.86 

Sulphate  of  lime i  .00 

Sulphate  of  magnesia 4.34 

Silica 0.54 

Alumina ' 0.09 

Sulphate  of  soda 2.56 

Carbonate  of  soda 0.28 

Chloride  of  soda 7.06 

Total  solids 24.34 

This  well  (No.  i )  is  402  feet  deep  and  cased  for  330  feet. 

H.  B.  Hodges, 
Chemist  and  Engineer  of  Tests. 


REPORT  OF  CHEMICAL  TEST. 

Omaha,  Neb.,  May  2,  1892. 
Sample   of  water,  artesian   well,  received   April   27th,  1892,  from 
Bitter  Creek,  Wyoming. 

One  gallon  contains  in  solution  : 

Grains. 

Silica o.  23 

Carbonate  of  lime 0.77 

Sulphate  of  soda 25.05 

Carbonate  of  soda 48.90 

Chloride  of  soda 5. 59 

Silicate  of  soda o.  50 

Total  solids 81 .04 

This  well  is  cased  for  639  feet. 

W.  S.  Robinson-,  Chemist. 


r: 
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Bitter  Creek. — This  well  has  a  capacity  of  33  gallons  per  minute 
natural  flow  at  surface,  and  has  a  head  pressure  ot  23  pounds  per  square 
inch  at  surface.  By  pumping,  well  will  furnish  2,000  gallons  per  hour. 
There  is  69  feet  surface  deposit  or  soil,  then  12  feet  shale  rock  and  small 
vein  of  coal.  From  80  feet  to  580  feet  the  formation  is  black  shale^ 
with  small  vein  of  sand  rock  from  580  feet  to  586  fe^t.  with  shale  again 
to  680  feet,  when  sand  rock  is  struck,  which  furnishes  water  for  present 
flow.  Continued  down  to  1250  feet  through  shale,  where  a  thin  streak 
of  sand  rock  gave  another  flow  of  3  gallons  per  minute.  This  well  has 
560  feet  of  7  >^ -inch  casing. 


BEPOET  OF  CHEMICAL  TEST. 

Omaha,  Neb.,  May  5,  1892. 
Sample  of  water,  artesian  well,  received  April  25,  1892,  from  Red 
Desert,  Wyoming. 

One  gallon  contains  in  solution :  ' 

Grains. 

Silica 0.06 

Carbonate  of  lime 4. 1 3 

Carbonate  of  magnesia* 2.40 

Sulphate  of  Magnesia i .5 1 

Sulphate  of  soda   68.25 

Chloride  of  soda , 2.38 

Carbonate  of  soda 1 1  -97 

Total  solids 90.70 

This  well  is. cased  for  515  feet. 

W.  S.  Robinson,  Chemist. 

Red  Desert  No.  2,  drilled  in  1882,  depth  763  feet,  cased  515  feet 
with  5>^-inch  casing.  Soil  drilled  through  about  the  same  as  Bitter 
Creek.  Is  pumped  at  a  depth  of  300  feet  from  surface  with  3^ -inch 
tubing  and  3^ -inch  pump  barrel.     Produces  1000  gallons  per  hour. 
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BEPOBT  OF  CH^nOAL  TEST. 

Omaha,  Neb.,  Augusi 
Sample  of  water,  artesian  well,  received  July  30.  18 
bon,  Wyoming,  from  boitom  of  well  325  feet  deep. 
One  gallon  contains  in  solution  : 

c 

Clay 

Carlmnate  of  lime 1 

Sulphate  of  lime 

Carbonate  of  magnesia 

Sulphate  of  Magnesia 1 

Sulphate  of  soda : 

Chloride  of  soda 

Total  solids ( 

In  July,  1890,  this  well  had  reached  a  depth  of  y^^ 
tained  123  grains  of  mineral  matter  in  solution.  The  wel 
by  the  company.  H,  B.  Hor 

Chemist  and  Engineer 
This  well  was  drilled  in  sand  rock-  (he  entire  depth,  ' 
sional  vein  ot  shale  two  or  three  feet  thick.     DrJIed  to  ; 
with  673  leet  of  5>s-'nch  c.ising. 

REPORT  OF  CHEMICAL  TEST. 

Omaha,  Neb..  Ma; 

Sample  of  water,  artesian  well,  received  April  27.  if 
more,  Wyoming.  This  well  is  1353  feci  deep,  cased  882 
inch  casing. 

One  gallon  contains  in  scihition  : 

Silica 

Carbonate  of  lime     

Carbonate  of  Magnesia 

Sulphate  of  soda 3 

Chloride  of  soda 

*  Carbonate  of  soda 1 

Total  solids 1 

W.  S.  Robinson, 
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BEPOBT  OF  OBEMIOAL  TEST. 

Omaha,  Neb.,  January  5th,  1889. 

Sample  of  water  received  December  13th,  1888,  from  Harpers, 
Wyoming.  Well  450  feet  deep  ;  drilled  in  1882  ;  pump  225  feet  below 
surface.  Water  has  been  found  by  experience  to  be  corrosive  when 
cold,  and  to  foam  in  the  boilers.  Drilled  425  feet,  with  293  feet  of  5^^ 
inch  casing. 

One  gallon  contains  in  solution  :  , 

Grains. 

Carbonate  of  lime 3.23 

Carbonate  of  magnesia i  .06 

Clay 0.39 

Chloride  of  soda i  .95 

Sulphate  of  soda 49-70  . 

Bicarbonate  of  soda 5.14 

Total  solids 61 .47 

H.  B.  Hodges,  Chemist  and  Engineer  of  Tests. 


BEPOBT  OF  CHEMICAL  TEST. 

Omaha,  Nebr.,  May  14th,  1889. 
Sample  of  water,  new  well,  received  May   loth,   1889,  from  Wam- 
sutter,  Wyoming.     Artesian  well  cased  500  feet. 
One  gallon  contains  in  solution  : 

Grains 

Carbonate  of  lime 3.13 

Chloride  of  soda 2.30 

Sulphate  of  soda 54-53 

Total  solids 59-96 

H.  B.  Hodges, 
Chemist  and  Engineer  of  Tests. 
Wamsutter  well  No.    2,  drilled   725  feet,  cased  500  feet  with  5^ 
casing.     Will  furnish  3,750  gallons  per  hour. 
Wamsutter  well  No.  3,  formation  as  follows : 
140  feet  soil  or  surface  deposit. 
140  to  160  feet,  brown  sandstone,  very  sofc. 
160  to  165  feet,  small  vein  of  coal. 
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165  to  100  feet,  light  colored  shale. 

200  to  101  feet,  very  hard  streak,  brown  sandrock. 

30I  to  II  s  feet,  light  colored  shale. 

215  to  23s  feet,  cream  colored  chalk  rock  and  soapstone. 

235  to  240  feel,  vein  of  coal. 

340  to  25S  feet,  light'sray  colored  shale. 

2j8  (o  2S9  feet,  hard  streak  of  rock. 

3J9  to  270  feet,  soft  chalklike  rock. 

270  to  271  feet,  small  vein  of  coal. 

271  to  280  feet,  light  gray  material. 
280  to  282  feet,  very  hard  rock. 
282  to  340  feet,  light  gray  shale. 
340  to  34J  feet,  dark  brown  rock. 
345  to  3JO  feet,  vein  of  coal. 

3SO  to  360  feel,  dark  brown  rock. 

360  to  420  feet,  light  gray  shale,  somewhat  griny. 

420  to  435  feet,  dark  brown  colored  rock,  hard  and  tough  to  drill. 

43;  to  450  feet,  vein  of  coal. 

4;o  to  485  feet,  brown  sand  rock. 

485  to  490  feet,  vein  of  coal. 

490  feet  to  bottom  of  well,  shale. 

This  well  has  in  650  feel  of  Sinch  casing.     Water  vein  at  700  feet 

15  feet,  and  is  pumped  with  a  deep  well  pump.     Will  furnish  4,500' 

ins  of  water  per  hour. 
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Letter  of  Transmittal. 


Hon.  Wm.  A.  RICHARDS, 

Governor  of  Wyoming, 

Cheytinne,  Wyoming. 
Sm: 

I  have  the  honor  to  submit  herewith  the  Fifth  Annual 
Report  of  the  Agricultural  College  of  the  University  of 
Wyoming,  and  the  Agricultural  Experiment  Station  con- 
nected therewith,  for  the  year  1895. 

The  report  will  be  sent  to  all  similar  colleges,  the  Hon- 
orable Secretary  of  the  Interior,  and  also  to  the  Honorable 
Secretary  of  Agriculture,  as  required  by  Congressional 
enactment.  Very  respectfully, 


(Mi 


^^      ^     President. 

University  of  Wyoming, 
January  2,  1896. 
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J.  D.  CONLEY,  A.  M„  Ph.  D. 

Professor  of  Phvsics  and  Meteorology. 

AVEN   NELSON,  M.  S.,  A.  M. 

Professor  of  Biological  Sciences. 

HENRY  MERZ,  B.  S.,  A.  M. 

Professor  of  Political  Sciences. 

B.  C.  BUFFUM,  M.  S. 

Professor  of  Agriculture  and  Horticulture. 

L.  C.  COLBURN,  B.  S. 

Professor  of  Mechanical  Engineering  and  Mathematics. 

E.  E.  SLOSSON,  M.  S. 

Professor  of  Chemistry. 

W.  C.  KNIGHT,  B.  S.,  A.  M. 
Professor  of  Geology. 

CORA  M.  McDonald,  a.  m. 

Professor  of  English  Literature  and  Rhetoric. 

CHARLES  A.  VARNUM,  Captain  Seventh  Cavalry,  U.  S.  A. 
Professor  of  Military  Science  and  Tactics. 
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I  have  the  honor  to  submit  my  fifth  annual  report  of 
the  Agricultural  College,  which  is  one  of  the  schools  of  the 
University  of  Wyoming,  as  provided  in  Section  2  of  the  Act 
of  Incorporation  of  the  University  of  Wyoming,  as  follows: 

"The  college  or  department  of  the  arts  shall  embrace 
courses  of  instruction  in  the  practical  and  fine  arts;  especial- 
ly in  the  application  of  science  to  the  arts  of  mining  and 
metallurgy,  mechanic?,  engineering,  architecture,  agricul- 
ture and  commerce,  together  with  instruction  in  military 
tactics  and  in  such  branches  in  the  department  of  letters  as 
are  necessary  to  a  proper  fitness  of  students  for  their  cho- 
sen pursuits,  and  as  soon  as  the  income  of  the  University 
will  allow,  in  such  order  as  the  wants  of  the  public  shall 
seem  to  require,  the  said  courses  in  the  sciences  and  their 
practical  applications  shall  be  expanded  into  full  and  distinct 
schools  or  departments." 


L*-* 
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The  Act  of  the  Legislature  of  Wyoming,  approved 
January  loth,  1891,  placed  the  federal  appropriations  to  aid 
Agricultural  and  Mechanical  Colleges  in  the  various  stales, 
known  as  the  Morrill  Act  of  Congress,  approved  August 
30th,  1890,  under  the  control  of  the  Board  of  Trustees  o( 
the  University  of  Wyoming  for  the  support  of  the  Agricul- 
tural College  of  the  said  institution;  and  also  connected  the 
Wyoming  Agricultural  Experiment  Station  with  the  Uni- 
versity, also  supported  by  the  federal  appropriation  known 
as  the  Hatch  Act  of  Congress,  approved  March  2nd,  1887. 
For  five  years  these  federal  appropriations  have  been  ex- 
pended under  the  supervision  of  the  Board  of  Trustees  of 
the  University  of  Wyoming  in  maintaining  the  Agricultural 
and  Mechanical  College  of  the  institution,  and  in  carryintj 
forward,  in  connection  therewith,  scientific  research  in  agri- 
culture and  animal  industry,  according  to  the  requirements 
of  the  said  respective  Acts  of  Congress.  This  report  there- 
fore deals  with  these  departments  of  the  University  of  Wy- 
oming, in  compliance  with  the  requirements  of  the  said 
Federal  Statutes. 

The  names  of  the  Faculty,  and  the  positions  the  Pro- 
fessors occupy  in  giving  instruction  in  the  Agricultural  Col- 
lege, may  be  found  on  the  introductory  page  of  lliis  report. 
Some  of  the  Professors  occupy  similar  chairs  in  the  College 
of  Liberal  Arts.  It  has  been  found  that  by  consolidation  of 
the  Faculties  and  classes  economy  of  management  can  be 
secured,  and  the  State  can  be  saved  considerable  money  in 
maintaining  the  educational  facilities  demanded  by  the  de- 
sires of  our  patrons. 

In  the  Appendix  of  this  Report  may  be  found  the 
course  of  study  in  the   Agricultural  College,  and  also  the 
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course  of  study  in  Mechanical  Engineering,  to  which  refer- 
ence is  hereby  made.  These  courses  of  study  cover  a 
period  of  four  years,  and  fully  meet  the  requirements  of  the 
law  in  providing  education  for  the  industrial  classes.  Com- 
parison with  the  Agricultural  Colleges  in  other  states  shows 
that  our  courses  of  study  in  these  departments  are  as  thpr- 
ough  and  complete  as  those  of  any  Agricultural  College  in 
the  United  States.  It  is  a  fact  that  in  this  State  of  a  small 
population,  better  facilities  for  education  along  practical  and 
industrial  lines  can  be  offered  the  public  in  the  departments 
connected  with  the  University,  than  the  State  would  be  able 
to  maintain  by  separate  institutions.  For  the  present  at 
least,  it  would  seem  wise,  from  an  educational  standpoint, 
to  continue  these  departments  in  connection  with  the  Uni- 
versity of  Wyoming. 

Wyoming  is  not  yet  an  agricultural  state,  but  it  pos- 
sesses great  resources  for  agriculture,  under  a  system  of 
irrigation  which  will  some  day  reclaim  fully  ten  million 
acres  of  our  fertile  valley  lands.  Until  this  time  arrives, 
purely  agricultural  students,  in  Wyoming,  will  necessarily 
be  few.  The  industrial  education  now  demanded  in  the 
State  is  along  the  lines  of  Mechanical,  Mining  and  Electrical 
Engineering.  At  the  present  time  our  College  of  Mechanic 
Arts,  fairly  well  equipped  and  in  a  separate  building,  is  pat- 
ronized by  our  students  quite  as  liberally  as  any  other  de- 
partment of  the  University.  We  have  an  increased  number 
of  bright  students  in  these  departments,  who  are  making 
commendable  progress.  Especially  does  the  College  of 
Mechanic  Arts  become  important  because  of  its  close  rela- 
tion to  our  School  of  Mining  Engineering  and  Metallurgy, 
giving  facilities  for  the  students  in  our  School  of  Mines  to 
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master  the  fundamental  principles  of  the  Mechanic  Arts. 
The  Treasurer's  report  for  the  United  States  fiscal 
year,  ending  June  30th,  1895,  may  be  found  in  the  ApfHfnd- 
ix,  reference  to  which  is  hereby  made.  The  report  of  the 
Treasurer  to  the  Secretary  of  Agriculture  and  to  the  Sec- 
retary of  tiie  Interior  shows  that  the  funds  have  been  prop- 
erly expended  according  to  the  Act  of  Congress  approved 
August  30th,  1890,  in  aid  of  the  Agricuhural  and  Mechan- 
ical Colleges. 

CONDITION    AND    PROGRRSS. 

The  laboratories  and  facilities  for  instruction  in  these 
departments  have  been  considerably  improved  during  the 
year.  All  apparatus,  machinery  and  tools  are  in  good  con- 
dition, and  are  well  cared  for  bv  the  Professors  in  their  re- 
spective  departments,  aided  by  efficient  janitors. 

No  additional  buildings  havje  been  erected  during  the 
year.  The  present  buildings  and  their  equipment  enable  us 
to  fairly  meet  the  public  demands  upon  us  for  industrial  ed- 
ucation. 

Commendable  progress  has  been  made  in  the  work  of 
instruction,  especially  in  the  College  of  Mechanic  Arts,  and 
in  the  departments  intimately  connected  with  this  School. 
The  average  attendance  in  all  the  departments  of  the  Uni- 
versity has  considerably  increased  during  the  year;  and  im- 
provement in  the  scholarship  and  interest  of  our  students  is 
also  apparent,  so  that  we  can  report  encouraging  pro<jress. 

THE    FACULTY. 

No  changes  have  been  made  in  the  Faculty  during  the 
present  year,  except  that  Captain  Chas.  A.  Varnum  of  the 
Seventh  Cavalry  was  detailed  bv  the  Secretary  of  War  to 
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relieve  ist  Lieutenant  E.  C.  Bullock  of  the  Seventh  Cavalry, 
as  Professor  of  Military  Science  and  Tactics,  on  September 
1 6th,  1895.  While  we  regretted  losing  the  efficient  ser- 
vices of  Lieutenant  Bullock,  vet  the  time  of  his  detail  hav- 
ing  expired  made  a  change  necessary.  Captain  Varnum 
has  efficiently  entered  upon  the  discharge  of  his  duties  as 
Professor  of  Military  Science  and  Tactics,  and  Assistant 
Professor  of  Mathematics. 

I  take  pleasure  in  making  a  part  of  this  report  state- 
ments prepared  by  the  various  Professors,  relative  to  the 
quality  and  condition  of  the  work  of  their  respective  de- 
partments, arranged  according  to  the  seniority  of  their  ap- 
pointment. 

PHYSIC  S. 

J.  D.  CONI.EV. 

The  work  in  Phvsics  has  been  more  satisfactorv  dur- 
ing  the  past  year  than  for  any  other  period  in  the  history  of 
the  institution,  due  principally  to  the  new  apparatus,  also  to 
the  assistance  given  it  by  the  Mechanical  Department  in 
charge  of  Prof.  L.  C.  Colburn,  under  whose  supervision  11 
fine  work  table  has  been  made  for  the  Laboratorv,  and  sev- 
eral  other  pieces  of  furniture. 

There  are  also  several  pieces  of  apparatus  in  process -of 
construction.  All  this  goes  to  awaken  a  deep  interest,  not 
onlv  in  the  Department  of  Phvsics,  but  also  in  the  Median- 
ical  Department.  It  shows  to  the  young  men  thai  their 
work  is  appreciated,  by  the  practical  use  that  is  made  of  it. 
Among  the  apparatus  we  have  in  the  Laboratory  are  the 
following,  viz: 


Wyotmng  Agricultural  College. 


Queen's  Rotatory  Air  Pump  and  a  good  set  of  access- 
ies  with  it,  Attwood's  Machine,  Dynamo,  Plunge-Battery, 
oltmeter,  Amperemeter,  Spectroscope,  Siren,  Wheat- 
^ne's  Bridge,  Galvanometer,  Geissler  Tubes,  and  an  ex- 
llent  Stereopticon. 

Besides  the  above  named,  all  of  the  fine  apparatus  oF 
e  Meteorological  Department,  which  is  connected  with 
e  Department  of  Physics. 

During  the  present  year  a  fine  Caihetometer  was  im- 
irted  for  the  Laboratory  by  James  G,  Biddle  of  Philadel- 
lia.  A  Pellon  Water-wheel  has  also  been  added:  it  is  a 
st-class  motor  and  is  of  great  service  in  the  Laboratory. 

Mr,  Wm.  Westlake,  piano-  and  organ-maker,  of  Den- 
■r,  is  making  an  interesting  piece  of  apparatus  for  us,  lo 
ustrate  sound  and  music  scientifically.  It  will  consist  of 
I  air-chesi  like  that  of  an  organ,  worked  by  two  pedals: 
ere  will  be  an  opening  for  a  siren  attachment,  also  open- 
gs  for  eight  organ-pipes,  with  keys  or  stops.  The  organ- 
pes  are  being  made  by  our  Mechanical  Department. 

The  Laboratory  is  sufficiently  large  for  our  present 
isses.  It  is  well  lighted  and  ventilated,  and  well  supplied 
ith  water,  gas  and  electricity. 

The  course  in  Physics  consists  of  live  terms'  work — 
;o  terms  during  the  Second  Preparatory  Year  and  three 
rms  of  the  Sophomore  Year. 

The  Second  Preparatory  class  uses  Carhart  &  Chute's 
lemcnts  of  Physics  for  a  ie.\t-book,  and  pursues  during 
e  fall  term  the  general  properties  of  matter,  Gravitation, 
illing  Bodies,  Energy,  the  Simple  Machines,  Hydrostatics, 
lecific  Gravity,  Atmospheric  Pressure,  etc. 

During  the  seirond  term   Heat,  Light,  Electricity  and 
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Magnetism  are  pursued.  During  both  terms  the  text-book 
work  is  illustrated  by  interesting  experiments  and  supple- 
mented by  lectures. 

The  class  in  Advanced  Physics  for  recitation  work 
have  used  Ganot's  Manual  as  a  text-book  and  recited  three 
times  each  week  throughout  the  year,  besides  working  in 
the  Laboratory'  two   hours    each  week    during;   the    vear. 

The  Physical  Library  consists  of  forty-five  volumes,  to 
which  each  student  has  access. 


BIOLOGY. 

AVEN  NELSON. 


The  Department  of  Biology  is  making  progress  in  the 
more  important  lines  of  the  field  it  is  trying  to  fill.  The 
work  in  both  Botany  and  Zoology  is  being  placed  more  and 
more  on  a  laboratory  basis.  .  The  instruction  in  the  lecture 
room  follows  the  work  in  the  laboratory,  co-ordinating  and 
enforcing  the  facts  which  the  student  has  gained  through 
his  own  investigation.  His  powers  of  observation  and  dis- 
crimination are  greatly  strengthened.  Under  this  method 
students  become  more  self-reliant  and  independent.  Of 
course  this  method  is  efficient  only  in  proportion  to  the  effi- 
ciency of  the  instructor  and  the  facilities  of  the  laboratory. 
The  conveniences  of  the  latter  are  constantly  being  in- 
creased, and  recent  purchases  make  the  apparatus  more 
ample. 

The  courses  remain  the  same  as  outlined  in  the  curric- 
ulum and  are  ample  in  their  scope  for  present  demands,  but, 
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as  heretofore,  every  effort  will  be  put  forth  to  secure  thor- 
oughness and  accuracy  of  results. 


POLITICAL  SCIENCES. 


HENRY    MERZ. 


The  Course  of  Study  in  this  Department  consists  in  a 
study  of  the  growth  of  Civil  Government  in  the  United 
States,  as  expressed  in  the  Constitution.  Much  attention 
is  given  to  historical  facts  connected  with  the  development 
of  our  system  of  government,  beginning  with  the  early  New 
England  Town  Meeting.  Later  in  the  course  full  attention 
is  given  to  the  study  of  Constitutional  Law,  and  Interna- 
tional Law,  devoting  a  term  to  each  subject. 

During  the  Senior  year,  two  terms  are  devoted  to  the 
study  of  Economic  Sciences,  and  their  application  to  Society 
in  its  relation  to  industrial  and  governmental  matters.  The 
true  functions  of  the  State  are  discussed,  and  the  new  and 
growing  science  of  Sociology  is  considered  in  all  its  aspects. 


AGRICULTURE  AND  HORTICULTURE. 


B.  C.   BLIFKUM. 


The  course  has  not  been  changed  since  my  last  report. 
During  the  winter  and  spring  terms  I  taught  the  Freshman 
class  in  A<rriculture,  bv  lectures.  The  first  term  the  His- 
tory  of  Agriculture,  Classification  of  Soils,  Drainage,  Fer- 
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tilizers,  Rotation  of  Crops  and  the  Improvement  of  Cereals 
by  selection,  crossing  and  care,  were  briefly  given. 

In  the  spring  term  the  lectures  took  up  the  more  im- 
portant  Farm  Crops,  their  history  and  cultivation,  Farm 
Buildings,  the  Employment  and  Management  of  Labor,  and 
Farm  Accounts.  In  connection  with  this  course  the  students 
work  two  or  more  hours  each  d«iy  in  the  greenhouse  or  up- 
on the  farm  and  grounds,  for  which  the\'  receive  ten  cents 
an  hour.  I  also  taught  the  Physical  Geography  class  dur- 
ing the  winter  term. 

Any  one  not  able  to  take  the  regular  four  years  course 
is  invited  to  investigate  our  shorter  courses  in  Agriculture. 
To  those  who  wish  it,  we  also  offer  a  course  in  the  science 
and  practice  of  irrigation. 


MATHEMATICS. 

L.  C.  COLBURN,  PROFESSOR. 
C.  A.  VARNUM,  ASSISTANT. 

The  Department  of  Mathematics  furnishes  instruction 
in  pure  and  applied  mathematics;  while  the  schedule  is  the 
same  as  for  last  year  the  work  has  been  increased.  With 
the  advancement  of  students  in  the  technical  courses  new 
classes  have  to  be  provided  for;  when  all  courses  are  com- 
plete in  classes,  six  mathematical  classes  have  to  be  provided 
for  in  the  fall  term,  eight  classes  in  the  winter  term  and 
nine  in  the  spring  term. 

The  rooms  now  used  by  the  Mathematical  Department 
are  already  in  a  crowded  condition  for  some  classes;  if  the 
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:laR8es  increase  in  enrollment  during  the  next  two  years  as 
:or  the  last  two,  more  room  must  be  provided  for  seating 
ind  more  black-board  space  for  recitation. 

A  new  Wye  level  has  been  added  to  the  equipment  of 
nstruments  for  surveying  and  leveling. 

Lieutenant  Bullock's  detail  having  expired,  Captain  C. 
\.  Varnum  has  been  appointed  to  fill  the  vacancy:  he  has 
jeen  elected  by  the  Board  to  fill  the  chair  of  Assistant  in 
Vlathematics. 


MECHANICAL  ENGINEERING. 

L.  C.  COLBURN. 

In  submitting  this  report  of  the  Department  of  Me- 
chanical Engineering  it  is  with  much  pleasure  that  I  can 
itate  that  the  work  of  the  department  has  been  steadily 
(rowing  during  the  past  year. 

There  are  now  enrolled  students  in  the  Preparaiory, 
i^'reshman,  Sophomore  and  Junior  years. 

Fourteen  students  have  taken  wood-work  during  ihe 
all  term.  The  work  during  this  term  has  been  upon 
iseful  pieces  of  apparatus  and  furniture  for  the  various  de- 
lartmenis;  this  has  been  done  at  small  expense  to  these  dt- 
>artments,  thus  leaving  more  of  the  appropriations  of  the 
lepartments  for  other  things  much  needed  by  them. 

The  interest  in  the  shop  work  has  been  greatly  in- 
Teased  by  this  plan,  as  the  students  can  see  pieces  of  their 
)wn  handiwork  being  put  to  useful  purposes.  Much  other 
vork  of  like  nature  could  be  done  if  the  department  could 
lold  a  larger  stock  of  materials  to  work  with. 
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The  equipment  of  the  shop  has  been  increased  by  the 
purchase  of  a  small  lathe  for  iron-working.  This  will  af- 
ford means  of  doing  some  of  the  repairs  that  are  needed 
from  time  to  time,  while  giving  students  practice  upon  ap- 
plied work. 

The  attendance  in  this  department  could  be  greatly 
increased  if  the  shops  could  be  fully  equipped  with  iron- 
working  tools  and  machinery. 

The  schedule  of  studies  remains  the  same  as  for  pre- 
vious years.  This  provides  for  five  classes  during  the  fall 
term,  the  same  number  in  the  winter  term  and  six  in  the 
spring  term. 

This  number  of  classes  in  connection  with  the  mathe- 
matical  work  causes  the  combination  of  some  classes  during 
the  same  recitation  period.  This  can  not  be  done  with  ad- 
vantage to  the  work. 

The  equipment  of  the  drafting-room  has  been  increased 
by  the  purchase  of  a  fine  protractor  and  section  lines;  sev- 
eral sizes  of  blue-printing  frames  are  being  made  in  the 
shop  for  the  drafting  room. 

No  experimental  apparatus  has  yet  been  provided  for 
the  Engineering  Laboratory ;  this  will  soon  be  needed. 

The  Mining  Engineering  Department  and  the  Chem- 
ical Department  are  now  engaged  in  investigations  upon 
the  mineral  oils  of  the  State.  Much  additional  work,  of 
great  value,  could  be  done  by  the  Mechanical  Department 
if  an  oil-testing  machine  could  be  purchased  for  accurately 
and  completely  testing  the  lubricating  value  of  each  oil  and 
its  distillates. 
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CHEMISTRY. 


K.  K.  SLOSSON. 


»  ,       ♦ 


The  following  courses  of  study  in  the  Chemical  De- 
partment of  the  University  of  Wyoming  are  offered  to 
students  in  the  College  of  Agriculture  and  Mechanics: 

I. — Elementary  Chemistry:  two  terms,  fall  and  winter: 
three  hours  lectures  and  recitations  and  four  hours  labora- 
tory work  a  week.  The  aim  of  this  course  is  to  give  stu- 
dents a  knowledge  of  the  laws  of  chemical  change,  a  practical 
familiarity  with  the  principal  elements  and  compounds  and 
skill  in  the  manipulations  of  apparatus. 

II. — Qualitative  Analysis:  laboratory  work  ten  hours  a 
week,  any  term.  Open  to  students  who  have  taken  Course 
I. 

III. — Quantitative  Analysis:  laboratory  work  ten  hours 
a  week,  any  term.  Open  to  students  who  have  taken 
Courses  I  and  II. 

IV. — Organic  Chemistry;  spring  term:  lectures  and 
recitations  three  hours  and  laboratory  work  four  hours  a 
week.  A  theoretical  and  practical  study  of  the  carbon 
compounds  with  special  reference  to  the  composition  and 
relative  value  of  foods.  Open  to  students  who  have  taken 
Course  I. 

v.-  Agricultural  Ciiemistry:  lectures  and  laboratory 
work  on  the  chemistry  of  plant  growth  and  the  application 
of.  chemical  principles  to  practical  agriculture,  with  special 
reference  to  the  problems  of  the  arid  region:  one  term. 
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GEOLOGY. 

W.  C.  KNIGHT. 


The  regular  work  in  Geology  required  from  all  students 
is  a  couise  requiring  five  hours  per  week  for  three  consec- 
utive terms,  and  a  thesis  upon  some  subject  to  be  selected 
by  the  student  under  the  direction  of  the  instructor  during 
the  second  term.  This  course  will  deal  with  general  Geol- 
ogy and  is  intended  to  give  the  student  a  thorough  and 
comprehensive  idea  of  the  great  study. 

Besides  the  regular  course,  studies  in  Advanced  Geol- 
ogy are  offered  to  those  who  wish  to  make  a  specialty  of 
this  subject  or  of  any  of  its  branches.  It  is  absolutely  nec- 
essary for  a  student  who  wishes  to  become  proficient  in 
this  line  of  study,  to  go  into  the  field  and  study  from  nature. 
The  opportunities  for  students  to  study  Geology  at  the  Uni- 
versity' of  Wyoming  are  in  many  respects  superior  to  those 
of  most  institutions  of  learning.  The  University  is  located 
upon  Triassic  rocks;  to  the  east  rise  the  Laramie  Mountains 
flanked  by  Paleozoic  rocks;  to  the  west  are  series  of  Juras- 
sic and  Cretaceous  rocks,  beyond  which  are  the  Medicine 
Bow  Mountains,  and  only  twenty  miles  away  there  is  an 
extensive  development  of  Tertiary  rocks.  The  mountains 
on  either  side  have  an  archean  core  which  is  well  mineral- 
ized. The  sedimentarv  rocks  are  rich  in  invertebrate  and 
vertebrate  fossil  life,  and  also  have  valuable  deposits  of  clay, 
gypsum,  soda  and  coal.  The  nearness  of  the  mines  of  gold, 
silver,  copper,  lead,  iron  and  coal,  and  the  quarries  of  lime- 
stone, sandstone,  marble  and  granite,  makes  the  location 
one  of  great  value  to  the  student  of  (leology. 
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There  are  in  course  of  construction  two  geological 
maps,  one  of  the  State  and  one  of  the  immediate  vicinity  of 
the  University,  for  use  of  students.  The  latter  map  will  be 
drawn  on  the  scale  of  two  inches  to  the  mile  and  will  in- 
clude the  Geology  of  the  country  for  a  radius  of  twenty-five 
miles  from  the  University. 

COUUSE  IN  GEOLOGY. 

I. — General  Geology.  Fall,  winter  and  spring  terms; 
five  hours  per  week ;  forty  hours  field  work  and  a  thesis. 

II. — Mineralogy.  Five  hours  per  week  for  twelve 
weeks. 

III. — Economic  Geology.  Five  hours  per  week  for 
twelve  weeks;  twentv-four  hours  field  work. 

IV. — Paleontological  Geology.  Five  hours  per  week 
for  twelve  weeks. 

V. — Dynamic  and  Structural  Geology.  Five  hours 
per  week  for  twelve  weeks. 

VI. — Field  Work  and  Thesis.  Sixty  hours  in  field 
work. 

Text  and  reference  books  used :  Dana,  Geikie,  Kemp, 
LeConte,  Williams,  Tarr  and  Nicholson. 


ENGLISH. 


CORA  M.  MCDONALD. 


Since  last  report  the  Department  of  Englii^h  has  been 
ealarged,  and  its  scope  greatly  improved.  During  the  past 
year  ninetv-three  students  have  received  instruction  in  this 
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department.     I  herewith  submit,  in  outline,  the  new  course 
with  such  explanations  as  I  deem  necessary. 

English  I. — Sub-Preparatory  Year. — All  courses.  Fall 
term:  five  hours  a  week.  Reed  &  Kellogg's  Grammar; 
Irving's  Sketch  Book.  Winter  term;  five  hours  a  week. 
Reed  &  Kellogg's  Grammar;  The  Sir  Roger  de  Coverley 
Papers  in  The  Spectator.  Spring  term;  five  hours  a  week. 
Lock  wood's  Lessons  in  English;  Miles  Standish. 

In  reading  the  literary  productions  mentioned  above, 
the  principles  of  accidence  and  syntax  and  the  simpler  rhe- 
torical principles  are  emphasized.  The  third  term,  the 
class  begin  a  historical  study  of  language,  composition, 
rhetoric  and  literature.  During  the  year  nine  short  essays 
are  written,  three  reproductions,  three  narrations,  and  three 
descriptions. 

English  IL — First  Preparatory  Year. — All  courses. 
Fall  term;  three  hours  a  week.  Lockw^ood's  Lessons  in 
English;  English  Classics.  Winter  term;  three  hours  a 
week.  Lockwood's  Lessons  in  English;  English  Classics. 
Spring  term;  three  hours  a  week.     English  Classics. 

Work  in  the  historical  study  of  language,  in  composi- 
tion, rhetoric  and  literature  is  continued  throughout  the  year. 
The  following  are  read;  Julius  Caesar,  Twelfth  Night,  Ivan- 
hoe,  The  Abbot,  Webster's  First  Bunker  Hill  Oration, 
Second  Essav  on  the  Earl  of  Chatham.  Six  essavs  based 
on  the  productions  are  written. 

English  IIL — Second  Preparatory  Year. — All  courses. 
Fall  term ;  one  hour  a  week.  Midsummer  Night's  Dream ; 
DeFoe's  History  of  the  Plague  in  London;  Macaulay's 
Essay  on  Milton.     Winter  term :  one  hour  a  week.     Irving's 
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Tales  of  a  Traveler;  Scott's  Woodstock.  Spring  term; 
one  hour  a  week.  Longfellow's  Evangeline;  George 
Eliot's  Silas  Marner.  Essays  are  written  upon  these  books 
and  upon  the  authors  represented. 

The  purpose  of  the  work  in  preparatory  English, 
Courses  I,  II,  and  III,  is  to  teach  the  student  to  recognize 
good  English,  to  help  him  in  his  efforts  to  use  it,  and  to 
cultivate  in  him  a  taste  for  the  best  literature. 

English  IV. — Freshman  Year. — ClassicaU  Literary 
and  Scientific  courses.  Fall  term;  four  hours  a  week. 
Brooke's  History  of  English  Literature;  Shakespeare. 
Winter  term;  four  hours  a  week.  Four  representative 
writers-  Spring  term ;  four  hours  a  week.  Six  represent- 
ative writers. 

Brooke's  Literature  is  studied  the  first  term  that  the 
student  may  get  a  general  idea  of  the  whole  field  of  English 
literature.  King  Lear  and  As  You  Like  It  are  critically 
read.  The  second  term  is  devoted  to  the  writings  of  Bun- 
yan,  Milton,  Pope  and  Johnson.  Third  term;  Scott,  Dick- 
ens, Tennyson,  Hawthorne,  Emerson.  The  purpose  is  to 
study  a  few  writings  critically  rather  than  to  study  many 
superficially.  Due  attention  is  given  to  authors  from 
Shakespeare  to  Emerson  who  may  be  worthy  of  study, 
but  most  time  is  devoted  to  those  who  are  the  representa- 
tives of  their  respective  periods.  From  time  to  time  the 
class  prepare  essays  on  subjects  connected  with  the  work. 

English  V. — ^Junior  Year. — Classical,  Literary  and 
Scientific  Courses.  Fall  term;  three  hours  a  week.  Ge- 
nung's  Rhetoric  and  Rhetorical  Analysis.,  Lectures,  The 
English    Drama,  and    Shakespeare.      Winter    term;  three 
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hours  a  week.  Genung's  Rhetoric  and  Rhetorical  Anal- 
ysis. Lectures,  The  English  Lyric,  and  English  Prose. 
Spring  term;  three  hours  a  week.  Genung's  Rhetoric  and 
Rhetorical  Analysis.  Lectures,  The  Novel,  and  American 
Literature. 

The  aim  of 'this  course  in  Rhetoric  is  to  ground  the 
student  in  the  principles  of  English  composition,  to  cultivate 
his  literary  sense  by  an  analytical  study  of  pure  selections 
from  the  best  writers,  and  to  give  him  sufficient  practice  in 
the  writing  of  essays  to  enable  him  to  compose  with  ease 
and  rapidity.     The  work  consists  of: 

(a)  Extensive  drill  in  the  choice  of  words,  in  the 
structure  of  sentences,  and  in  the  formation  of  paragraphs; 
also  a  careful  study  of  the  forms  of  discourse, — description, 
narration,  exposition,  argumentation  and,  persuasion ; 

(b)  An  analytical  study  of  a  number  of  literary  models 
in  connection  with  the  theoretical  work  of  the  rhetoric 
proper ; 

(c)  The  writing  of  six  essays,  two  narrations,  two 
descriptions,  one  exposition  and  one  argumentation. 

English  VI. — Senior  Year.  Fall  term.  Elective, 
Whitney's  Life  and  Growth  of  Language.  Winter  term. 
Elective,  Anglo-Saxon  and  Early  English. 

It  is  the  aim  of  the  fall  term  to  give  some  attention  to 
the  determination  of  cognate  words  in  Latin,  Greek,  French 
and  German,  that  the  essential  unity  of  the  Aryan  family 
may  be  impressed  on  the  mind  of  the  student.  Lectures  on 
subjects  bearing  directly  on  the  work  are  given  from  time 
to  time,  original  research  is  required,  and  topics  are  as- 
signed for  essays  to  be  read  before  the  class.     The  work  of 
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the  fall  term  prepares  the  student  for  the  work  of  the  win- 
ter term;  Anglo-Saxon  and  Early  English  are  historically 
studied  and  selections  from  Chaucer  and  Spenser  critically 
read. 

EIX)CUTION  AND  ORATORY, 

The  work  in  elocution  and  oratory  Is  of  a  practical 
character.  The  aim  is  to  give  students  such  training  as 
shall  best  prepare  them  for  the  duties  of  citizenship.  As 
far  as  possible  all  students  are  given  personal  attention,  that 
their  respective  needs  may  be  learned  and  that  such  instruc- 
tion may  be  given  them  as  shall  be  productive  of  the  best 
results.  The  work  consists  in  exercises  in  breathing,  pro- 
nunciation, stress,  emphasis,  position  and  gesture,  and  drill 
in  reading  and  speaking,  that  a  sensible  and  effective  style 
of  oral  expression  may  be  acquired. 


MILITARY  SCIENCE  AND  TACTICS. 


CAPT.  CHAS.  A.  VARNUM,  7TH  U.  S.  CAVALRY. 


I  have  the  honor  to  submit  the  following  report  of  the 
Department  of  Military  Science  of  this  institution  during 
the  year  ending  Dec.  31,  1895. 

The  total  number  of  students  under  instruction  during 
the  vear  is  as  follows: 

Winter  term  -  -  "39 

Spring  term     -  -  -  32 

Fall  term  -  -  -       36 


Average 
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During  the  period  of  study  of  the  University  the  Ca- 
dets have  reported  for  instruction  four  (4)  times  per  week. 
All  male  students  are  required  to  attend,  unless  specially 
excused  for  good  reasons  by  the  President  of  the  Univer- 
sity. 

The  equipment  consists  of  Springfield  rifles,. Cal.  45; 
cavalry  sabres,  and  two  (2)  3-inch  Ordnance  guns  and  lim- 
bers. 

Instruction  has  been  both  practical  and  theoretical  and 
as  follows: 

INFANTRY. 

School  of  the  Soldier  and  Company,  and  theoretical 
instruction  only  in  Battalion  and  Minor  Tactics  and  field 
fortifications.  Guard  mounting  and  duty  as  sentinels,  both 
practical  and  theoretical. 

Small  arms  firing  regulations.  Position,  aiming  and 
sighting  drills,  gallery  and  range  practice,  the  latter  being 
at  100,  200  and  300  yards. 

ARTII.LERY. 

Standing  gun  drill. 

CAVALRY. 

Manual  of  the  Saber,  dismounted,  and  lectures  on 
Equipment  and  Use  of  Cavalry. 

MILITARY    SIGNALING. 

With  flags,  for  all  after  ist  Preparatory  Course,  and 
heliograph  for  college  students. 

First  Lieutenant  E.  C.  Bullock,  7th  Cavalry,  U.  S.  A., 
was  relieved  from  duty  in  this  department  September  i6th, 
1895,  and  Capt.  Chas.  A.  Varnum,  7th  Cavalry,  reported 
for  duty  as  his  successor  on  that  date. 
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LIBRARY. 

G.  R.  HEBARD,  ASSISTANT  LIBRARIAN, 


The  Library,  which  is  also  the  general  reading  room 
of  the  Universityi  is  situated  on  the  second  floor,  in  the 
north  wing  of  the  main  building.  This  is  a  large,  well 
lighted  and  ventilated  apartment.  The  college  students  use 
this  room,  during  vacant  hours,  from  8:30  a.  m.  to  12  m., 
and  from  i  to  3:15  p.  m. 

The  students  at  all  times  during  the  day,  for  five  days 
in  the  week,  have  free  access  to  all  the  books  and  period- 
icals. Three  volumes  maybe  taken  by  any  one  individual 
and  kept  from  the  shelves  for  a  period  of  two  weeks. 
Books  reserved  at  the  instance  of  professors  as  collateral 
reading  for  their  courses,  are  shelved  in  their  respective 
'i^      'j  •    .  rooms,  and  can  be  taken  out  only  on  application  to  such 

(^        '  '  professors,  who  are  responsible  for  them  during  the  period 

of  their  reservation. 

The  Library  contains  3,926  bound  volumes,  and  in 
addition  several  thousand  unbound  bulletins  and  reports  on 
agricultural  and  scientific  subjects. 

There  have  been  added  to  the  University  Library  dur- 
ing  the  year  1895,  774  bound  volumes  and  350  pamphlets, 
including  Experiment  Station  Bulletins  and  publications 
from  the  Department  of  Agriculture  at  Washington,  D.  C. 

During  the  year  past  the  Library  has  received  from 
Rev.  Jacob  Norris,  one  of  the  Trustees  of  the  University,  a 
valuable  donation  of  fifty  books  on  the  subject  of  mathe- 
matics. 

The  Board  of  Trustees  of  the  University,  at  its  annual 

meeting  in  June,  1895,  made  an  appropriation  of  nine  hun- 
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dred  and  twenty-five  dollars  for  reference  books  for  the 
Library.  4 Four  hundred  and  twenty-five  dollars  of  this 
amount  were  for  scientific  and  technical  books,  four  hundred 
dollars  were  appropriated  for  standard  works  for  use  in  the 
departments  of  English  and  History,  and  one  hundred  dol- 
lars for  scientific  and  general  periodicals.  The  scientific 
books  as  purchased,  after  being  catalogued,  are  placed  in 
the  reference  libraries  in  the  respective  laboratories  in  the 
University,  the  books  for  more  general  use  being  placed  in 
the  Library  proper.  A  pleasing  increase  of  interest  in  the 
Library  has  been  shown  by  the  students  during  the  past 
year;  the  books  are  consulted  with  greater  care,  and  the 
knowledge  obtained  has  been  particularly  noticed  in  the  de- 
partments of  English  and  History. 

Forty-two  of  our  State  papers  are  donated  by  the  pub- 
lishers to  the  Library,  and  in  addition  to  these  the  following 
list  of  agricultural  papers  are  also  sent  to  the  University: 

Arkansas —  Illinois — 

Farmer.  Prairie  Farmer. 

California —  Orange  Judd  Farmer. 

Press  and   Horticulturist.  Farmers'  Review. 

West  American  Science.  The  Farmer's  Magazine. 

Colorado —  The  Elgin  Dairy  Report. 

Farmer.  Irrigation  Age. 

The  Mining  Review.  Iowa — 

The  Field  and  Farm.  Iowa  Homestead. 

Georgia —  Kansas — 

The  Southern  Cultivator.  Farmer. 

Indiana —  Kentucky — 

Clover  Leaf.  The  Industrial  American. 
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Louisiana — 

Planter. 
Maryland- - 

Farmer. 

Baltimore  Weekly  Sun. 

ml 

Southern  State. 
Massachusetts — 

Farm  and  Home. 

Ploughman. 

Our  Grange  Home, 

American  Cultivator. 

New  England  Farmer. 
Michigan — 

Grange  Visitor. 
Missouri — 

National  Dairyman. 
Nebraska — 

Western  Resources. 
New  Hampshire  — 

Mirror  and  Farmer. 


New  Mexico. 

Southwestern  Farm 

and  Orchard 
New  York — 

American  Agriculturist. 

Rural  New  Yorker. 

Sugar  Trade  Journal. 
Ohio- 
American  Grange  Bulletin. 
Pennsylvania — 

Germantown  Telegraph. 
Virginia — 

Southern  Planter. 

The  Progressive  South. 
Washington — 

Northwest  Mining  Review. 
Wisconsin — 

Hoard's  Dairyman. 
Ontario — 


Farmer's  Advocate. 

The    scientific    and    general  periodicals  taken  by  the 
Library  and  kept  on  the  tables  of  the  reading  room  are: 

American  Machinist,  Agricultural  Science, 

Arena,  Annals  of  American  Acad- 

American  Chemical  Journal,        emy  of  Political  and  Social 


American  Naturalist, 
American  Gardening, 
American  Journal  of  Science, 
American  Geologist, 
American  Journal  of  Civics, 


Science, 
Bulletins  of  the  Torrey 

Botanical  Club, 
Botanical  Gazette, 
Century, 
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Cosmopolitan, 
Colliery  Mining  Magazine, 
Die  Garten-Iaube, 
Education, 
Educational  Review, 
Electrical  World, 
Engineering  Magazine, 
Erythea,  ^ 

Fliegende  Blaetter, 
Forum, 
Independent, 
Harper's  Weekly, 
Harper "*s  Monthly, 


Meteorological  Journal, 

Microscope, 

Microscopical  Journal, 

Mining  and  Scientific  Press, 

Monist, 

North  American  Review, 

Nineteenth  Century, 

Outlook, 

Political  Science  Quarterly, 

Political  Science  Monthly, 

Psychological  Review, 

Philosophical  Review, 

Review  of  Reviews, 


Journal  Society  of  Chemical    Science, 

Industry,  Scientific  American  and 

ml       ' 

Journal  of  the  Chemical  Supplement, 

Society,  Scribner, 

Literary  Digest,  Young  Men's  Era. 

The  University  uses  the  Dewey  Decimal  Card  Cata- 
logue  system,  and  in  addition  to  the  regular  cards  we  have 
those  coming  from  the  Department  of  Agriculture  at  Wash- 
ington, containing  a  complete  list  of  publications  sent  from 
that  department  and  its  several  branches  in  connection  with 
the  Experiment  Station  work. 


APPENDIX 


I.     Cotarses  of  Stiady. 
II.    Treasuirer's  Report. 


ly'yoiiniiff  Agricultural  Collef^c. 


CuuRSKS  OF  Study. 


The  College  of  Agriculture,  State  of  Wyoming,  was 
reorganized  at  the  opening  of  the  present  University  year, 
with  additional  buildings,  laboratories  and  instructors,  and 
^ow  offers  lo  the  youth  of  Wyoming  the  following  courses 
of  instruction  in  Agriculture,  Mechanic  Arts  and  Military 
Science; 

I.       A    ONE    VBAK's    COUHSH. 

For  those  whose  time  is  limited,  but  who  wish  some 
practical  instruction  in  farming  and  ranching.  The  studies 
are  so  arranged  that  students  from  the  district  schools  can 
enter  at  the  beginning  of  any  term.  The  recitations  and 
lectures  are  with  the  regular  University  classes,  a  ceriiticatc 
is  given  for  work  done,  and  the  grades  may  be  credited 
toward  the  longer  courses.  The  fall  term  includes:  Book- 
Keeping  or  Physiology,  Drawing,  English  Grammar  or 
Rhetoric,  Arithmetic  or  Algebra,  and  Wood- Working. 
The  winter  term  embraces:  Hook-Keeping  or  I'hysical 
Geography,  History  and  Principles  of  Agriculture,  Botany 
or  Morlicidture,  Arithmetic  or  Algebra,  and  Metal-Work- 
ing. The  spring  term  is  devoted  to:  Book-Keeping  or 
Civil    Government,  the   Agriculture  of  Soils  and  Tillage' 
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Botany  or  Horticulture,  Zoology  or  Geometry,  and  Field 
and  Laboratory  Work. 


II.       A  TWO  years'  course. 


Including  the  above  and  selected  studies  from  the 
second  and  third  years  of  the  complete  course. 

III.       A  FOUR  years'  graduating  COURSE. 

Devoted  to  a  thorough  training  in  Agriculture.  (See 
course  of  study.) 

IV.       A  GRADUATE  COURSE. 

For  graduates  who  wish  to  devote  their  time  to  special 
research  in  the  fields  and  laboratories  of  the  Agricultural 
Experiment  Station. 

SPECIAL  CHEMICAL  STUDENTS. 

The  chemical  laboratory  is  fitted  up  with  a  view  to 
making  it  as  useful  as  possible  to  the  State  at  large,  and 
good  opportunities  are  offered  for  carrying  on  special  in- 
vestigations, or  courses  of  study.  Prospectors  who  wish 
to  take  a  course  in  Determinative  Mineralogy,  pharmacists 
who  desire  to  perfect  themselves  in  Chemistry  before  tak- 
ing examinations  or  going  away  to  a  school  of  pharmacy, 
and  ijspe^ially  those  contemplating  the  establishment  of 
some  industry  developing  the  natural  resources  of  Wyo- 
ming, will  be  given  every  available  facility  for  their  work. 
The  study  being  individual  and  not  in  classes,  hours  can 
generally  be  arranged  to  suit  the  student.  The  only  re- 
quirement is  sufficient  previous  knowledge  to  undertake  the 
line  of  work  desired.  Tuition  is  free;  apparatus  broken 
and  chemicals  used  are  charged  at  cost. 
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EXPENSES. 

Tuition  is  free  to  all  resident  students  of  Wyoming; 
non-residents  will  be  required  to  pay  an  annual  fee  of  $5.00. 
An  incidental  and  library  fee  of  $2.50  a  year  must  be  paid 
by  all  students. 

SCOPE  OF  THE  COLLEGE. 

The  College  of  Agriculture  is  designed  to  give  lo 
young  men,  who  may  desire  it,  the  advantages  of  a  thor- 
ough, liberal  and  practical  education,  not  only  to  prepare 
them  for  the  successful  prosecution  of  agriculture  in  all  its 
branches,  but  to  secure  to  the  student  the  mental  discipline 
and  training  necessary  to  qualify  him  for  any  other  calling 
or  profession,  and  fit  him  to  discharge  intelligently  the  du- 
ties of  an  American  citizen.  The  period  of  study  requisite 
for  graduation  will  extend  through  four  years. 

Students  completing  the  course  will  receive  the  degree 
of  Bachelor  of  Agriculture,  and  such  students  pursuing  one 
year  of  graduate  studies  in  the  University  will  receive  the 
degree  of  Bachelor  of  Science. 

REQUIREMENTS  KOR  ADMISSION. 

Students  will  be  admitted  to  the  Agricultural  course 
by  passing  a  satisfactory  examination  in  Arithmetic,  English 
Grammar  and  Composition,  Physiology,  United  States  His- 
tory, Physical  Geography  and  Elementary  Algebra. 

COURSE  OK  INSTRUCTION. 

The  instruction  in  this  college  will  be  given  at  the  Uni- 
versity building,  and  the  practical  instruction  will  be  given 
on  the  Agricultural  College  Farm  and  at  the  Experiment 
Station  at  Laramie. 


Fifth  Annual  Refort^  iSgs, 


33 


Agricultural  College  Course. 


FRESHMAN 


FALL  TEKM. 


WINTER  TERM. 


Ai^cbni 

Genenil  History 

Phvsics 

Drawing 

English,  3  hours 

Shop  Work,  i  lioiirs 


Alfjfcbra 
AijricuUurc 
Physics 
Bo  tuny  I 
Rhetoi  icals 


SPRING  TERM. 


Algebra 
Agriculture 
Physics 
Botany  I 
Rhetoricals 


Alifcbra. 

AtUanced  Physiolojfv 

Anatomy 

Clieinistry  I 

Butiinv  it 

Bolaniuil  Hssiivs 


SOPHOMORE. 


Plane  (Jeomeiry 
Apiculture 
Chcmistrv  I 


Zoology 
Airricull 


1 


Agricultural  Efisnys 


Solid  (ieometry 
Aericulture 
Cnennsitrv  11 
Zoolory  II 
Essays 


JUNIOR. 


Pkinc  Trigfonouietrv 
Psycholt»v 
Er^lish  Litcniturc 
Irri|pition 
Essays — Speech 


I  Mechanics 
Logic 

]  I.iteniry  Criticism 
i  Meteorology 

jllorticultufiil  and  Physical 
Essays 


I  Spherical  Trigonometry  and 
'        Surveying 
I  Agricultural  Chemistry 
;  Agricultural  Engineering 
Entomology 

Agricultural  and  Entomologi- 
cal Essays 
Speech 


SENIOR. 


Political  Kconntny  Internatiomil  I^w 

Horticulture  '  'Horticulture 

Veterinary  ,  Veterinary 

Geology    *  i  Geology 

Fuliticu'l  Economy,  Essays,  jTechmcal  Essay,  Speech 

Speech  J 


Thesis 

Lindscape  Gardening 

Organic  Chemistry 

MifH^ralogy 

Oration 


Military  drill  the  sxime  as  in  other  ccurses.  Afternoons  and  two  hours  for  laboratory 
and  field  work.  To  Iwid  to  degree  of  B.  Agr.  Graduate  courses  leading  to  degree  of  B.  S 
or  M.  Apr. 
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College  of  Mechanic 

ADMISSION. 

Students  will  be  admitted  to  the  M 
by  passing  a  satisfactory  examination  in  A 
Grammar  and  Composition,  Physiology,  I 
lory,  Physical  Geography  and  Elementar} 

SPECIAL  INSTRUCTION  IN  THK  MECHANICA 

All  desiring  special  instruction  in  Me< 
Higher  Theoretical  Mechanics  and  Engini 
amine  the  new  course  of  studv  in  the  Mt 
ment.  Mechanical  Drafting  can  be  commt 
and  be  pursued  as  rapidly  as  the  skill  of 
permit,  as  all  work  depends  solely  upon  tht 

Any  branch  of  the  higher  mechanics 
if  the  elementary  principles  are  well  ui 
student. 
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Mechanical  Course. 


prp:paratory. 


I-AF.I.   IKKM. 


WIN'TKK  TKKM. 


Hlt-iTifiilary   Pin  sit*; 
.Me»-liunic:il  Dr.iwiiiir 


lAliffbra,  5 
Klcmenlsiry  FhvNirs 

lMcfli:inifJil  Dr.iwinjf,  5 


SPUING  TERM. 


Aljffhra,  5 

Enjflisli,  3 
Free-hand  Dniwinj^ 


Khtrlorical  \\<»rk  ilif  same  :i>  other  coursos. 
Shup  witrk  iwo  hours  each  afti:rmx>n. 


Kr^-iifh  or  (icnii.m,  5 


FRESHMAN 


iPlam  (J^omctry,  5 
I'li-nch  or  (ierrnan,  5 
DtscriptiNf  (Jfoinetry,  5 


Kht'lorical  NVork  the  same  as  other  courses. 
Shop  work  two  hours  carh  afternoon. 


SOPHOMORE. 


Solid  Geonielry,  5 
j  French  or  (rermun,  5 
Kinematic  Drawinif,  5 


I'laoc-    Ti  i^^nnosueiry,  5 
\'  rKrrtfh  or  (Jeniian,  5 


HIeinentary  Mechanics,  5 
Chemihtrv  I,  5 
Frencli  «>r  (Jerinan,  ^ 


Spherical  Trig-onoinetry  and 

Surveyinjf,  5 
Mechanical  Drawinjj 
French  or  (iennan,  5 


Khctorical  work  the  same  as  other  courses. 
Shop  w<irk  t\No  hours  eadi  afternoon. 

Jl'NIOR. 


A«l  v.irn-v-il  l*hy>ics,  5 
^\r»;ilvlit~il  (ieoinelry 
C'ltc'si'iiy^iry  of  Metals.  5 


;A<l\anced  Phvsies,  5  Ad\anced  Physics,  5 

I>ifitrential  Calculus,  5  Intej^ral  Calculus,  5 

lilenienls  tif  Mechanism,  5         Macnine  Desi^^n,  5 


Tcthni"  ;il  readini*  from  engineer]  nif  majfazines  and  pa])ers  once  |>er  week. 

SENIOR. 


IJlni^lifrh  Uteruturt,  5 
.\i»;il  viic.»l  Mechanics,  5 
M.icliine  l>raflinif,  5 


.Mechanics.«;f  Materials,  5 
Steam  Hntrine,  5 
Astronoujv,  ^ 


Thermo -dynamics,  5 
Hydraulics,  ; 
1  hesis  Work 


I^iVMjr.itory  work  in  eny^^ineerinjf  in  afternoon. 

Shop  work  each  term,  dunn*»-  entire  course,  in  w<mkI  shop,  blacksmith  shop,  foundry 
:intl  Mtiichine  sh«>p.  Militjiry  drill  each  term  durinj^^  first  two  years.  This  course  leads  to 
J 5,    I*,,       A  two  years'  ;;raduatc  course  lea<ls  to  M.  K. 
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UNIVERSITY  OF  WYOMING, 

Agricultural  College, 

Laramie,  Wyo.,  June  30,  1895. 

Report  of  Treasurer  of  said  institution,  to  the  Secretar}* 
of  Agriculture  and  the  Secretary  of  the  Interior,  of  amount 
received  under  Act  of  Congress  of  August  30,  1890,  in  aid 
of  Colleges  of  Agriculture  and  the  Mechanic  Arts,  and  of 
the  disbursement  thereof,  to  and  including  June  30,  1895. 


Balance  on  hand  July  i,  1894 

Date  of  receipt  of  installment  for  1894-95,  August  29, 

1894  

Total  available  for  year  ending  June  30,  1895 

Disbursement  thereof  for  and  during  the  year  end- 
ing June  30,  1895: 

Agriculture ~ 

Mechanic  Arts 

English  Language 

Mathematical  Science 

Natural  and  Physical  Sciences 

Economic  Science 

Total  expended  during  the  year 

Balance  remaining  unexpended  July  i,  1895.. 


i  1.774-73 
aovoooxx) 


2ii774-73 


I  1,702.29 
2,212.70 
1,866.^2 
856.83 
6,184.03 
4,167.00 


16,989.27 


%  4.78546 


I  hereby  certify  that  the  above  account  is  correct  and 
true,  and  truly  represents  the  detail  of  expenditures  for  the 
period  and  by  the  institution  named,  and  that  said  expendi- 
tures were  applied  only  to  instruction  in  Agriculture,  Me- 
chanic Arts,  the  English  language,  and  the  various  branches 
of  Mathematical,  Physical,  Natural  and  Economic  Science, 
with  special  reference  to  their  applications  in  the  industries 
of  life,  and  to  the  facilities  for  such  instruction. 

OTTO  GRAMM, 

Treasurer. 
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UNIVERSITY  OF  WYOMING 


BOARD  OF  THi;8TKI-». 

Hon.  STEPHEN   W.  DOWNEV.  PRtsiiiKST,  L;iri 

GRACE  RAYMONIJ   HKBARI).  Sklretarv.  CI 

OTTO  GRAMM,  Laramie 

Rev.  JACOB  NORRIS.  Lnraiiiie     ■ 

Prof.  JAMES  O  CHURCIIILI-.  Chovenne 

Hon.  JAMES  A.  McAVOY.  Lander     " 

Hon.  timothy  F.  BURKE.  Chcvennc 

Hon.  JOHN  C,  DAYIS,  TheasirIer.  Ra«1ins      - 

Hon.  CARROLL  H.  PARMELEE,  Buffiilo 
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PRISRIDENT  OP  THK  UNIVERSITY  OF  Wl 
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•OF   THE- 


WVOMINd  AGRICOLTlIfUL  EXPERIMENT  STATION 


FOR  THE  YEAR  1895. 


As  Director  I  have  the  honor  to  include  in  this  report 
a  statement  of  the  completed  work  of  the  Wyoming  Agri- 
cultural -Experiment  Station  for  the  year  1895,  together 
with  a  financial  statement  of  the  Treasurer  for  the  fiscal 
year  ending  June  30th,  1895. 

The  completed  work  of  the  Station  for  the  year  is  con- 
tained in  six  Bulletins,  and  a  full  text  of  each  appears  in 
the  succeeding  pages  of  this  report,  to  which  reference  is 
hereby  made,  with  the  suggestion  that  these  Bulletins  will 
be  found  to  be  of  great  interest,  on  practical  subjects,  and 
carefully  prepared  by  the  scientific  members  of  the  Station 
staff.  These  Bulletins  and  their  subject  matter  are  as  fol- 
lows: 

Bulletin  No.  21,  "Grain  Smuts  and  Potato  Scab." 

Bulletin  No.  22,  which  is  of  the  nature  ()f  a  «*Crop  Re- 
port for  1894/'  dealing  especially  with  reports  on  the  grow- 
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ing  of  onions  and  various  other  root  crops,  grasses  and  for- 
age plants,  cereals  and  small  fruits,  on  the  farm  at  Laramk. 

Bulletin  No.  23,  "Meteorological  Report  for  1S94,  and 
Notes  on  Climate." 

Bulletin  No.  24,  "Water  Analyses,"  dealing  especially 
with  the  problem  of  alkali  salts  in  irrigation  water,  together 
with  analyses  of  the  various  waters  found  in  the  springs  and 
wells  of  the  State. 

Bulletin  No.  25,  "Results  of  Three  Years'  Experi- 
ments on  the  Cost  and  Profit  of  Growing  Wheat." 

Bulletin  No.  26,  "Garden  Peas." 

I  include  in  the  completed  work  of  the  Station  for  this 
year  the  reports  of  our  Farm  Superintendents,  which  will 
be  found  of  interest  and  value,  as  setting  forth  the  succe&s 
of  agriculture  in  their  respective  localities. 

Under  the  head  of  Press  Bulletins  will  be  found  mat- 
ters of  general  interest,  to  which  reference  is  hereby  made. 


CO-OPERATIVE    SEED    TEST. 


A  quantity  of  garden  seeds,  grasses  and  forage  plants 
were  furnished  the  Station  by  the  Department  of  Agricul- 
ture, for  a  co-operative  seed  test,  under  the  direction  of  the 
Director  of  Experiment  Stations,  to  determine  the  best  va- 
rieties. A  quantity  of  seeds  grown  on  our  Farms  was  also 
used  for  this  purpose,  and  about  one  hundred  and  thirty 
farmers  and  ranchmen  of  the  State  were  furnished  seeds,  on 
condition  that  they  would  grow  and  cultivate  the  same,  and 
carefully  report  results  at  the  end  of  the  season.  The  test 
has  not  been  satisfactory,  as  the  reports  are  so  meager  and 
general  in  their  nature  as  to  be  of  no  scientific  value.  I 
would  not  recommend  the  continuation  of  this  experiment, 
nor  the  distribution  of  seed,  except  to  introduce  improved 
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n.nd    well-tried  varieties  of  cereals,  root  crops  and  garden, 
vegetables  suited  to  this  climate. 

PLAN  OF  STATION  WORK  FOR  1895. 

The  outline  of  the  general  experiments  in  agriculture 
as  carried  forward  on  our  Experiment  Farms,  and  the  work 
carried  forward  in  the  scientific  departments  of  the  Univer- 
sity for  1895  is  as  follows: 


Department  of  Agriculture  and  Horticultuue. 

1.  Cost    and    profit   of  growing  Wheat  upon  a  test  acre 

plat.  This  experiment  having  been  carried  on  for 
three  years,  ends  with  1895,  and  the  average  for  the 
three  years  gives  approximately  the  cost  and  profit 
of  raising  wheat  in  Wyoming. 

2.  Potato  Experiment.     A  test  of  varieties. 

3.  Smutty  Grain.     Treat  a  part  for  smut,  and  leave  a  part 

untreated,  to  determine  the  effect  and  value  of  the 
treatment. 

4.  Experiment  with  Forage  Plants. 

5.  Experiments    in    Rotation    of    Crops,  keeping  careful 

records  of  same  in  Soil  Record  Book. 

6.  Experiments  with  Orchard  and  Small  Fruits, 
y.       Test  for  growing  Celery. 


I. 


Chemical  Department. 

Analyses  of  irrigation  and  mineral  waters.     Effect  of 
irrigation  on  the  alkali  in  the  soil. 
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Cmiiposition  and  food  value  of  prepared  grain  foods. 
Sliidv    of    melliods    of   nnalysis   and  calorimetry  with 

bomb  calorimeter. 
Tests  of  food  products  for  the  detection  of  adulterations. 
Analyses  and  tests  of  food  value  of  native  and  cultivated 

forage  plants. 
Direction    of    fertilizer   experiments   on    some   of   the 

Farms. 

Botanical  Department.    . 

Work  on  the  collection  and  determination  of  the  flora  of 
the  State. 

In  connection  with  No.  i,  the  preparation  of  Herbarium 
specimens,  with  duplicates  for  exchange. 

The  study  of  the  weeds  of  the  State  as  to  their  preva- 
lence, obnoxious  qualities,  methods  of  propagation, 
and  means  for  their  eradication. 

The  study  of  the  injurious  fungi  of  the  State,  particu- 
larly the  rusts  and  smuts  of  grains,  and  the  blights, 
mildews,  scabs  and  rots  of  fruits  and  vegetables. 


Dl'-PAKTMIiNT    Ol"    iKKKiATIO.V    E.NGINEERING. 

Continuation  of  the  experiments  to  determine  the  duly 

of  water  on  the  Wlieatland  and  Laramie  Experiment 

Farms. 
Study    of    seepage    irrigation    versus   flooding,  on  the 

Laramie  and  Wheatland  Farms. 
Continuation    of  experiments  on  sub-irrigation  on  the 

University  Campus,  and  experiments  with  clay  pipe 

tiling  on  the  Laramie   Farm. 


r^ 
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Department  of  Meteorology  and  Soil  Physics. 


xMETKOROLOiJY. 


1.  Continuation  of  the  work  of  making  observations  and 

co-operating    with    the    State    and    United    States 
Weather  Service. 

2.  Observations  on  the  precipitation  from  as  many  places 

in  the  State  as  possible. 
Observations    upon  the  direction  and  force  of  the  air 
currents  at  Larapiie. 


SOIL  PHYSICS. 

1.  Investigation  of  the  physics  of  the  soil. 

2.  Petrographic  determination  of  the  coarse  admixed  parts 

of  the  sand. 

3.  The  behavior  of  soils  toward  water: 

a.  The  power  of  retaining  moisture  in  the  soil; 

b.  The  evaporating  power  of  the  soil; 

c.  The  filtrating  power  of  the  soil; 

d.  The  capillary  attraction  of  the  soil. 

4.  Cohesion  and  adhesion  of  the  soil. 


Department  of  Geology. 

1.  Wind  erosion  as  a  factor  in  soil  production. 

2.  A    study    of   the  various  formations  entering  into  soil 

composition,  to  ascertain  whether  they  arc  beneficial 
or  detrimental. 
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3.  To  ascertain,  if  possible,  some  new  methods  of  securing 
water  for  irrigation  purposes  where  nature  has  not 
provided  streams;  and  in  other  places,  where  water 
is  not  sufficient  to  warrant  farming  on  an  extensive 
scale. 

STOCK  FEEDING  EXPERIMENTS, 

At  the  annual  meeting  of  our  Board  of  Trustees  in 
June,  1895,  a  Farm  for  Experiments  in  Animal  Industry 
was  established  at  Lander,  in  connection  with  the  Agricul- 
tural Experiment  Farm,  and  a  sufBcient  appropriation  was 
made  to  thoroughly  equip  the  farm  for  experiments  in  stock 
feeding,  stock  breeding  and  stock  growing,  with  especial 
reference  to  the  breeds  and  methods  twst  suited  to  the  pe- 
culiar conditions  prevalent  in  the  arid  regions.  In  connec- 
tion with  the  work  of  the  Farm  of  Animal  Industry  it  is 
proposed  to  study  the  animal  diseases  as  found  in  Wyo- 
ming, and  the  remedies  for  the  same.  A  stock-feeding 
experiment  is  now  in  progress,  and  a  Bulletin  wiU  be  issued 
in  due  time,  in  regard  to  the  value  of  feeding  cattle  and 
sheep  preparatory  to 'marketing,  rather  than  shipping  them 
direct  from  the  great  plains  over  which  they  have  been  ac- 
customed to  roam.  The  stockmen  of  the  State  are  showing 
considerable  interest  in  the  work  of  this  new  Farm  of  An- 
imal Industry,  and  we  trust  that  the  results  will  be  gratify- 
ing to  all  concerned. 

GENERAL    STATEMENT. 

The  Station  is  now  better  equipped  with  apparatus  and 
facilities  for  scientific  work;  and  its  staff  of  workers  is 
more  experienced  and  better  acquainted  with  the  conditions 
affecting  ihe  agricultural  interests  of  the  State  than  hereto 
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fore.  It  is  believed  that  this  fact  will  make  the  experi^- 
ments  under  way  more  comprehensive,  and  of  greater  value 
to  the  State. 

The  Station  is  becoming  better  known  to  our  farmers, 
as  indicated  by  the  increase  in  the  correspondence,  and  the 
applications  for  Bulletins.  I  have  endeavored  to  secure  the 
names  of  intelligent  farmers  and  ranchmen  in  the  State  and 
add  them  to  our  mailing  list,  so  that  our  Bulletins  may 
reach  those  who  are  likely  to  be  benefitted  by  them. 

The  report  of  the  Treasurer  is  herewith  made  a  part 
of  this  report,  to  which  attention  is  invited,  showing  that  the 
funds  of  the  Station  are  expended  in  harmony  with  the  en- 
actment of  Congress. 

The  reports  of  the  Station  Workers,  together  with  the 
six  Bulletins  issued  by  the  Station,  are  herewith  submitted. 

Respectfully, 

^^      ^      Director. 
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Treasurer's  Report 

U   AGRICII.TURAL  EXPERIMENT 
E   UNITED  STATES  AI-PROPKTATI 


1  Irom  the  Treasurer  of  the  United 
as  |>er  a|i|)ropriation  I'or  the  li»cal 
iding  June  Jo,  1SJ95,  as  per  Act  of 


Honn    

!  end  Stationerv... 

and  ExpreK».... '..... 
,igh(  and  Water. . 
^iiT  Supplies 
Phint^and  siiridr, 

■  Stuffs   .. 


flf  Apparatus 

ng  E\peiises    

giind  Repair    '..'.. 'Z..'"L"ZZZ:\ 


the  undersigned,  duly  appointed 
ion,  do  hereby  certify  that  we  hav 
1  accounts  of  the  Wyoming  Agrii 
ion  for  the  fiscal  year  ending  Juni 
found  the  same  well  kept  and  claJ 
he  receipts  for  the  year  from  the  ' 


r 
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United  States  are  shown  to  have  been  $15,000.00,  and  the 
corresponding  disbursements  $15,000.00,  for  all  of  which 
proper  vouchers  are  on  file  and  have  been  by  us  examined 
and  found  correct,  thus  leaving  no  balance  on  hand. 

And  we  further  certify  that  the  expenditures  have  been 
solely  for  the  purposes  set  forth  in  the  Act  of  Congress  ap- 
proved March  2,  1887. 

[signed]     JOHN  C.  DAVIS, 
[seal]  JAS.  a.  McAVOY, 

Auditors. 

ATTEST : 

Grace  Raymond  Hebard, 

Custodian. 


SUPPLEMENTARY  STATEMENT. 

Dr. 
To  Receipts  from  Nale  of  F'arni  Products  ^27.73  8427.73 

Cr. 

B_v  Traveling  Expenses ;  427.73     427.73 

Balance , 


REPORT  OF  PHYSICIST. 

J.  D.  CONLEV. 

During  the  summer  of  1895  our  Agriculturist  visited 
the  various  Experiment  Farms,  and  under  his  direction  six 
soil  samples  were  taken  at  each  Farm,  and  copious  notes 
made  as  to  the  location,  history,  etc.,  of  each  sample  kept 
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for  us— there  being  thirty  samples  in  all.  Hilgard's  Elmri- 
ator  has  been  purchased,  and  a  6-inch  Pelton  Water  wheel 
as  a  motor,  and  other  apparatus  with  which  a  physical  an- 
alysis of  the  soils  will  be  mado  and  a  Bulletin  of  the  re- 
sults issued. 

REPORT  OF  THE  METEOROLOGIST. 

J.   D.  CONLEY. 

The  observations  in  the  Meteorological  Deparlmeni 
have  been  carried  out  along  the  same  lines  as  during  the 
past  five  years. 

At  the  University  the  following  records  have  been 
kept,  viz:  Of  Precipitation,  The  maximum  and  minimum 
temperiiture,  taken  at  7  a.  m.  and  7  p.  m.  Draper's  SelL 
recording  Thermometer,  by  which  the  temperature  for  ev- 
ery minute  of  the  day  is  kept  and  recorded  on  a  paper  dial, 
is  used. 

The  Velocit}'  of  the  Wind,  as  shown  by  the  Anemora- 
eter,  also  the  Direction  of  the  Wind,|^both  of  which  are  re- 
corded by  an  automatic  electric  instrument  made  by  Julien 
P.  Friez,  of  Baltimore.  Records  of  Evaporation,  Dew- 
Point,  and  Relative  Humidity  are  kept  each  day.  The 
readings  of  the  Barometer  are  taken  at  7  a.  m.  and  7  p.  m. 

There  is  also  a  Self-registering  Barometer  that  gives 
approximate  readings  for  every  minute  of  the  day. 

Daily  records  are  kept  of  the  precipitation,  maximum 
and  minimum  temperature,  and  the  percentage  of  sunshine 
by  the  Superintendents  of  Lander,  Saratoga,  Sheridan,  Sun- 
dance and  Wheatland.  There  are  also  nine  volunteer  observ- 
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ers,  who  report  monthly  the  precipitation  and  temperature 
of  their  respective  localities.  From  the  data  secured  during 
the  past  five  years  we  are  preparing  Notes  on  Climate  to  be 
issued  with  the  Meteorology  for  1895. 

Mr.  Fred  Nelson  resigned  his  position  as  Assistant 
Meteorologist  last  October  to  attend  a  Theological  Seminary 
in  Chicago.  Mr.  James  Cowan  was  chosen  as  his  successor 
and  is  the  Assistant  at  the  present  time. 


REPORT  OF  THE  BOTANIST. 

AVEN  NELSON. 

Work  upon  the  collection  and  determination  of  the 
flora  of  the  State  has  gone  steadily  forward.  Most  of  the 
material  from  the  collections  of  1894  was  worked  up  during 
the  earlier  months  of  1895,  and  specimens  of  all  species  and 
varieties  placed  in  the  herbarium.  The  rest  of  the  material 
was  distributed  into  sets,  which  have  in  part  been  sent  out 
in  exchange  for  other  plants. 

Field  work  occupied  the  larger  part  of  the  summer  va- 
cation. No  special  effort  was  made  to  reach  distant  parts 
of  the  State,  but  every  effort  was  made  to  work  carefully 
the  most  promising  adjacent  territory.  To  this  end  four 
expeditions  were  planned  and  carried  out.  As  only  rare 
forms  and  such  as  had  formerly  been  overlooked  were  col- 
lected, the  number  of  species  secured,  of  course,  is  not  so 
large  as  in   1894. 

The  first  expedition  left  Laramie  June  27,  going  to  the 
east  and  working  Pole.  Creek,  Table  Mountain  and  adjacent 
territory,  103  species  being  secured.     The  second  left  Lar- 
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]y  25,  camp  being  eslablished  at  Cummins  Clly, 
lich  point  the  surrounding  mountains  and  valleys 
rched  for  treusures,  and  resulted  in  123  numbers, 
d  expedition  left  for  Laramie  Peak  on  August  jd 
irned    with    117    numbers.     The  fourth  expedition 

0  camps,  one  in  the  Centennial  valley  and  one  at 
lata  mines  near  the  summit  of  the   Medicine  Bow 

1  range.  From  these  two  points  adjacent  territorj' 
ked  and  yielded   192   species,  many  of  them  quite 

ides  the  above  species,  there  were  collected  at  va- 
les  during  the  season  135  numbers,  making  a  total 
,  of  670  numbers.  As  these  are  all  in  duplicate, 
lately  in  tens,  the  total  number  of  specimens  is  near 

the  670  species  it  is  believed  that  over  half  are  new 
sred  with  hist  season's  collections,  and  a  few,  it  is 
may  prove  to  be  species  new  to  science. 
the  material  is  being  worked  up  as  rapidly  as  pos- 
oul  half  of  the  work  having  now  been  accomplished. 
;  results  of  the  past  two  seasons'  work  it  is  hoped 
such  as  to  warrant  the  publication  soon  of  aprelim- 
llelin  on  the  Hora  of  Wyoming. 
;  bulletin  has  been  issued  during  the  year,  viz: 
nuts  of  Grain  and  Potato  Scab."  This  briefly  de- 
he  two  most  serious  fungal  diseases  prevalent  in 
e,  giving  the  methods  of  infection  and  the  best 
[  preventing  the  saine, 

es  upon,  and  specimens  of  other  fungi  have  been 
,  iind  as  soon  as  the  information  at  hand  seems  to 
it,  a  bulletin  on  the  subject  will  be  offered. 


J 
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A  co-operative  experiment  with  oats  smut  has  been 
carried  out  at  the  instance  and  under  the  direction  of  the 
Vermont  Station.  For  the  supervision  of  this  I  am  under 
obligation  to  Prof.  Buffum. 

The  weed  problem  is  becoming  more  serious  and  will 
demand  more  attention  during  the  coming  year.  Both  the 
Canada  and  the  Russian  thistle  have  secured  a  foothold  in 
the  Slate.  Through  the  kindness  and  assistance  of  Prof. 
Buffum  and  the  Superintendents  of  the  Experiment  Farms 
fairl}'  complete  lists  of  the  weeds,  and  herbarium  specimens 
of  the  more  important  ones,  were  secured  from  each  of  the 
Farms. 

Two  herbarium  cases  have  just  been,  added  to  receive 
the  acquisitions  expected  soon  to  arrive  in  return  for  mate- 
rial sent  out. 


REPORT  OF  THE  CHEMIST. 

E.  E.  SLOSSON. 

Most  of  the  time  available  for  station  work  during  the 
past  year  has  been  devoted  to  water  analyses.  Complete 
analyses  have  been  made  of  samples  from  the  most  import- 
ant irrigation  systems  of  the  State,  and  a  more  detailed 
study  has  been  made  of  the  irrigation  and  waste  water  on 
the  Laramie  Farm  in  order  to  determine  the  effect  of  the 
composition  of  irrigation  water  and  of  different  methods  of 
irrigating  on  the  amount  of  alkali  in  the  soil.  The  results 
were  published  in  Bulletin  No.  24,  together  with  a  number 
of  analyses  of  water  from  wells  and  mineral  springs  in  all 
parts  of  the  State.     Some  of  the  irrigation  waters  analyzed 
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led  so  large  an  amount  of  alkuli  that  they  are  liable 
nore  harm  than  good  to  the  land  unless  immediate 
lions  are  taken. 

am  now  engaged  in  the  analysis  of  prepared  cereal 
The  use  of  partly  cooked  preparations  of  oats,  com 
leat.  put  up  in  packages  and  sold  under  fancy  names, 
:ome  very  eMensive,  and  the  wide  difference  in  their 
nd  composition  make  it  desirable  that  people  should 
rmed  as  to  their  real  value. 


REPORT  OF  THE  GEOLOGIST. 

•    WIl.Btm    C.  KNIGHT. 

'ork  has  been  continued  on  three  lines  of  investiga- 
ring  the  year,  but  suilicient  data  have  not  been  sc- 

0  warrant  their  publication. 

Liring  the  summer  months  I  examined  the  following 
;s,  with  reference  lo  soil  formation,  wind  erosion,  and 

1  basins;  the  arid  region  lying  north  of  the  Rattlc- 
Mts.,  the  desert  lands  lying  between  Deer  Creek  in 
a  County  and  Beaver  Creek  in  Fremont  County, 
jntry  between  Casper  and  the  Powder  River,  the 
vater  valley,  \orth  Platte  River  valley.  Bate's  Hole, 

liasin,  and    (he    valley  of  the  Big  Medicine  Bow 

ork  will  be  continued  during  the  coming  season,  and 
.in  upon  one  of  tlie  above  topics  may  be  looked  foi" 
i8y6. 
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REPORT  OF  THE 
3RICULTURIST  AND  HORTICULTURIST. 

B.  C.  BUFFUM. 

rhe  plans  for  the  year  have  been  quite  fully  carried 
As  we  become  better  established  and  are  able  to  ob- 
nore  efficient  help,  a  larger  amount  of  original  investi- 
1  is  possible- 

n  addition  to  the  regular  work  of  the  Station,  much 
was  taken  up  during  the  winter  and  spring  terms,  in 
J  instruction  to  the  classes  in  the  University  and  the 
-ultural  College. 

rhe  Station  publications  written  by  me  during  the  year 
Bulletin  No,  22,  '-Crop  Report",  Bulletin  No.  25, 
:  and  Profit  of  Growing  Wheat",  Bulletin  No.  26, 
Jen  Peas",  and  Press  Bulletin  No.  3,  on  Sacaline. 
During  August  and  the  first  part  of  September  I  in- 
;d  all  the  Experiment  Farms  in  the  Slate,  keeping  full 
which  have  been  put  in  permanent  form  and  filed  in 
ffice. 

\lthough  the  season  was  unusually  short,  cold  and  un- 
able for  plant  growth,  the  crops  upon  the  Laramie 
have  been  very  successful,  though  they  did  not  pro- 
as heavy  yields  as  last  year.  Two  hundred  and  ninety- 
varieties  of  crops  were  grown,  The  special  lines  of 
have  been:  test  of  potatoes,  test  with  peas,  forage  and 
;rops.  Samples  of  the  cereals  raised  have  been  placed 
hibition  in  my  room,  and  make  a  creditable  display. 
We  have  been  fortunate  in  securing  most  excellent 
One  of  our  students,  Mr.   Charles  Beach,  was  se- 
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cured  to  work  upon  the  farm.  jMr.  H.  S.  Kendall  went  to 
the  Lander  Farm  the  first  of  July,  and  Mr.  W.  H.  Fairfield 
was  employed  as  my  assistani.  Mr.  Fairfield  is  a  Irained 
observer  and  afjriculturist,  iind  his  careful  work  will  show 
in  all  reports  and  records  tor  the  year. 

Careful  meiisurements  of  the  water  used  for  irrigaiion 
were  kept  during  the  season.  We  now  have  on  hand  data 
from  three  years'  measurements,  and  hope  to  make  the 
necessary  computations  to  report  results  hcfore  next  season's 
work  begins. 

By  the  use  of  the  greenhouse  we  were  enabled  to  dec- 
orate the  Campus  during  the  summer  with  plants  and  flow- 
ers, which  improvement  was  greatly  appreciated  by  the 
public.  The  greenhouse  is  so  small  that  few  plants  are  be- 
ing grown  in  it  this  winter,  as  the  space  has  been  reserved 
for  an  alkali  experiment  and  other  investigations.  Less 
was  appropriated  for  this  department  this  year  than  ever 
before.  No  improvements  have  been  made,  and  with  the 
"exception  of  a  team  and  wagon  no  implements  were  pur- 
chased for  the  farm.  However,  we  have  carried  on  a 
large  amount  of  investigation,  and  so  far  as  the  work  of 
the  department  is  concerned,  it  has  never  been  in  a  more 
satisfactory  condition. 

1  take  this  opportunity  to  thank  my  co-workers  and  all 
those  who  have  been  interested  and  assisted  in  any  way. 

LANDER  EXPERIMENT  FARM,. 

|.  S.  MKVKR,  SLIPERINTENDENT. 

I  herewith  present  the  Annual  Report  of  the  Lander 
Experiment  Farm  for  the  year  1895. 
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The  season  of  1895  may  be  considered  as  a  poor  grow- 
leason.  Spring  opened  up  late:  we  had  continual  wet 
her  and  heavy  frosts  up  to  June  i7ih.  Real  summer 
her  did  not  begin  till  along  in  July,  and  then  we  did 
lave  good  growing  weather.      The  first  killing  frost 

September  6th  and  7th.  There  were  several  light 
i  the  latter  part  of  August.  Snow  fell  September  i^lh, 
rem  that  time  till  the  end  of  the  season   more  or  less 

was  lying  on  the  ground. 
Crops    were    put   in    during    May,   but  owing  to  the 
her  a  great  deal  of  the  seed  rotted.     J'lant  growth  was 

slow,  and  while  some  crops  did  fairly   well,  none  but 

mall  grains  can  be  considered  as  successful  when  com- 

i  with  former  years. 

Of  those  crops  that  may  be  considered  as  failures  the* 

line  is  probably  first,  as  it  made  no  growth  from  either 

i  or  roots.     The  season  being  st)  wet  it  rotted  most  of 

seed   of    sorghum,  broom-corn,  field    and  sweet  corn, 

ns,  pumpkins   and  squashes,  and  what  did  grow  failed 

ature. 

Of   the  forage  crops,    alfalfa  made  an  average  crop: 

op,  red  clover,  timothy  and  brome  grass  yielded  very 

Twelve  acres  of  the  upper  bench  land  were  cleared  of 
brush,  and  broken,  in  order  to    plant    alfalfa    in  the 

'g- 

Tne  wheat,  oats  and  rye  made  successful  crops. 

The  small  fruits  made  a  good  crop,  with  the  exception 

tew  late  varieties  of  blackberries  which  gave  but  one 

1  picking  before   frost. 

The  red  and  white  currants,  gooseberrie;^,  raspberries 
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and  early  blackberries  may  be  considered  as 
cessFul  crop.  Whal  strawberries  came  wi 
picking,  as  the  frosts  of  the  13th  to  the  171! 
stroyed  most  of  the  buds  and  young  fruit. 
was  heavy  with  bloom,  but  with  the  exceptit 
pint  of  Early  Richmond  cherries  none  of  the  I 
The  grape  vines  contained  considerable  greer 
Concords  and  Delawares  were  just  beginning 
caught  by  the  frost. 

Along  the  line  of  improvements  there  I 
ton  wagon-  and  stock-scale  put  in,  a  16  ft.  x  ^ 
feeding-barn  built,  an  acre  sheep-lot  fenced,  a 
sary  corrals  for  the  feeding  experiments  put  u 

Live  stock  purchased  consists  of  one  te; 
■one  ram  and  two  ewes  of  the  Rambouillet  I 
For  the  feeding  experiments,  three  ewes,  thr 
six  head  of  range  steers. 

Implements  purchased  consist  of  one  fan 
pair  Fairbanks  platform  scales,  one  6-ton  wagi 
scales,  one  Star  feed-grinding  mill,  and  one  Ba 
ter. 

The  feeding  experiment  on  sheep  commt 
ber  1st,  and  on  cattle  December  i6th. 

The  following  sales  were  made  from  the 
$21.75,  Alfalfa  Seed  $20.00,  Potatoes  $6.00, 
and  Raspberries  $44..oo.  Currants  and  Goose 
Total,  $100.75. 
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SHERIDAN  EXPERIMENT  FARM. 

J.   V.   LEWIS,  SUPERINTENDENT. 

have  the  honor  of  reporting  for  the  season  of  1895, 
has  hcen  unfavorable  for  many  kinds  of  crops, 
large  amount  of  rain  fell  during  the  spring  months, 
when  the  dry  weather  came  so  much  alkali  came  to 
■face  on  the  lower  pari  of  the  farm  that  many  crops 
njured  and  some  entirely  burned  up.  One  hundred 
fly  rods  of  drain  ditch  was  constructed  during  Ihe 
;r  to  drain  this  part  of  the  farm,  which  1  think  will  be 
It  benefit,  as  the  water  does  not  stand  on  the  surface 
irmeHy  did.  If  we  have  a  great  amount  of  rain  and 
I  think  the  most  of  the  alkah  will  be  washed  out  by 
g  time  in  the  spring. 

he  special  tests  wiih  potatoes  and  other  crops  have 
I  a  success  generally. 

he  instructions  in  regard  to  the  flat  pea  were  carried 
d  I  think  it  may  become  a  valuable  forage  i  rop  in 
ing,  especially  if  it  can  be  grown  without  irrigation. 
le  plants  have  proved  a  failure  in  every  respect,  and 
junce  it  a  humbug.  All  of  the  oats  were  badlv  af- 
witli  smut  on  the  farm  as  well  as  in  the  country  gen- 

3lh  alfalfa  and  clover  did  extra  well.  All  of  the 
lats  where  the  crops  did  not  interfere  have  been  fall 
1  and  the  farm  is  in  good  condition  for  next  season's 

-uits  of  all  kinds  have  been  given  winter  protection, 
rees  mulched  with  stable  manure,  strawberries  with 
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loose  straw  and  raspberries  and  blackbtrrries  plowed  under. 

Improvements  made  have  been  a  fence  around  the 
orchard,  to  prevent  stock  from  injuring  fruit  trees  in  tlic 
winter  time,  and  a  hollow- walled  brick  cellar.  The  house 
and  barn  are  in  good  repair;  the  former  badly  needs  paint- 
ing, however. 

The  farmers  seem  to  be  taking  a  much  greater  interest 
in  the  farm.  Many  farmers  as  well  as  strangers  have  been 
received  and  shown  over  the  farm,  and  apparently  place 
much  reliance  upon  our  results. 

SUNDANCE  EXPERIMENT  FARM. 

A.   E.  HOYT,  SUPERINTENDENT. 

In  conformity  with  instructions,  I  transmit,  hcrewitli, 
the  Annual  Crop  Report,  together  with  the  Permanent 
Crop  Record  and  Field  Notes  of  the  Sundance  Experiment 
Farm  for  the  season  of  1895, 

The  spring  was  unusually  backward,  and  the  growth 
of  all  things  at  the  beginning  was  retarded  by  the  low  tem- 
perature and  cold   rains. 

The  total  precipitation  during  the  four  months  of  Ap- 
ril, May,  June  and  July  was  10.95  inches,  distributed  as 
follows:  April  2.28,  May  2.97,  June  5.25,  and  July  .43 
inches.  It  was  amply  sufficient  in  each  month  except  July, 
when  much  damage  was  done  by  drouth,  especially  to  small 
grain. 

The  mean  average  temperature  for  the  four  months  re- 
ferred to  was  as  follows:  April  46.1,  May  48.$,  June  57-1- 
July  64.3.     The  mean  average  for  May  was  very  low. 
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Plans  of  Experiments  for  1895"  were  followed  and 
:d  to  as  closely  as  circumstances  and  conditions  rend- 
ossible. 

his  was  the  second  year  of  the  potato  experiment,  the 
5  results  being  given  in  the  Crop  Report, 
[uch  of  the  small  j^rain  contained  a  large  amount  of 
Observations    of  practical  farmers,  extending  over 
I  years,  seem  io  prove  that  "volunteer  grain",  in  this 
is  wholly  devoid  of  smut.     This  would  indicate  that 
ing  of  small  grain  would  produce  a  smulless  prod- 
To  lest  this,  I  caused  to  be  planted  on   the  farm  in 
Tiber,  two  and   one-half  acres  of  small   grain.      One- 
acre  is  planted  to  wheat  of  smutty  seed,  one  acre  to 
of  pure  seed;  and  one  acre  to  oals  of    pure  seed, 
leiog  Litl  spring  grain,  it  was  planted  so  late  that  it 
not  germinate  until  next  spring. 

elery  proved  an  entire  failure,  notwitliManding  that 

lecial    instructions  relative  thereto  were  closely  fol- 

id  every  precaution  taken  to  insure  and  promote  its 

'he  late  spring  frosts  wholly  destroyed  the  blossoms 
pple,  plum  and  pear  trees,  and  greatly  injured 
on  the  crabs.  Many  of  the  latter,  however,  bore 
f  good  size  and  excellent  quality.  Two  hundred  and 
-seven  apple  trees,  and  one  hundred  and  twenty-ihree 
trees  from  a  Colorado  nursery  were  planted  this 
.  The  trees  were  two  years  old  "cut  back".  Some 
rd  a  growth  of  thirty-tive  inches,  and  the  average 
h  of  all  for  the  season  was  about  twen^'  inches,  which 
iidered-  phenomenal,  and  a  proof  of  the  superinritv  of 
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the  "j:ut  back"  tree.  Small  fruits  flourished  abundantly, 
the  Crandall  variety  of  currant  being  especially  prolific. 

Experiments  with  corn  were  not  so  successful  as  in 
1894,  when  all  varieties  matured,  and  produced  good 
yields.  Results  achieved  during  the  existence  of  the  farm 
demonstrate  that  corn  can  be  successfully  grown  (except 
in  an  unfavorable  season  such  as  the  last)  in  most  parts  of 
Crook  County  when  sufficient  care  is  given  to  varieties  and 
to  seed. 

Brome  grass  and  Esparsette  thrive  best  of  the  grasses. 
The  former  is  especially  adapted  to  this  country,  and  the 
seed  is  much  sought  after  by  our  farmers.  Every  effort  is 
being  made  by  the  management  to  supply  this  demand. 

A  report  of  results  derived  from  seeds  furnished  by 
the  U.  S.  Department  of  Agriculture  accompanies  this  re- 
port on  separate  blanks  furnished  by  the  Department,  in 
addition  to  being  incorporated  in  the  main  report,  and  in 
the  Crop  Record  Hook. 

The  new  forage  plant  "Sacaline"  was  given  a  trial  for 
the  tirst  time.  It  appears  to  have  been  a  failure  wherever 
tried  in  this  county. 

The  roller  was  freely  used  on  small  grain  when  from 
one  to  three  inches  high.  The  process  is  especially  valu- 
able in  dry  seasons,  as  it  tends  to  retard  evaporation. 

The  farm  is  well  supplied  with  agricultural  implements 
of  modern  make  and  style. 

During  the  year  $34.15  have  been  realized  from  the 
sale  of  wheat,  corn  and  hay  grown  on  the  farm. 

Much  of  me  farm  has  been  in  cultivation  for  over  ten 
years  with  but  little  fertilizing,  and  as  a  result  has  become 
worn    out.     It    is    recommended  by  the  management  that 
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ats  be  sown  to  red  clover,  alfalfa,  crimson  clover,  or 
ood  fertilizers,  during  the  season  of  1896, 
is  recommended  and  urged  that  but  little  space  and 
in  be  given  to  vegetables  hereafter.  The  time 
•d  in  their  cultivation  is  largely  taken  from  that 
should  be  given  to  more  important  matters — ^notably 
;,  which  is  now  becoming  an  important  feature  of 
ni  work. 


WHEATLAND  EXPERIMENT  FARM. 

M.  R.  JOHNSTON,  SUPEKINTBNDENT. 

icrewith  submit  the  Annual  Report  of  the  Wheat- 
xperiment  Farm  for  the  season  of  1895. 
ork  was  commenced  on  March   ist,  two  men  being 
ed,  one  man  working  eight,  and  the  other  eight  and 
f  months  during  the  season. 

le  planting  and  sowing  was  started  during  the  latter 
March.  Owing  to  the  exceedingly  fine  condition 
il  was  in,  crops  were  started  with  most  favorable 
-ts.  Seeds  of  all  kinds  that  were  planted  during 
nd  the  fore  part  of  May  came  up  and  thrived  well 
art  to  finish.  During  the  latter  part  of  May  and  the 
rl  of  June  we  had  an  unusual  amount  of  cold,  wet 
;r,  which  had  a  tendency  to  rot  many  of  the  seeds 
;re  planted  late. 

ur  experiment  this  season  with  alfalfa  as  a  fertilizer  I 
has  proved  a  success  from  a  financial  standpoint. 
ed  was  planted  this  spring.  One  crop  of  hay  was 
led,  which  would  about  pay  for  seed  and  cultivation, 
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as  well  as  plowing  under  the  second  crop — which  made 
good  growth — for  fertilizer. 

Spring  wheat,  rye  and  barley  all  made  first-class 
showing. 

Winter  wheat  proved  a  failure. 

Winter  rve  did  well. 

Of  the  oats  tried,  three  varieties  did  well.  The  other 
varieties  were  badlv  affected  with  smut. 

Corn  and  potatoes  did  fairly  well;  yield  medium  and 
quality  fair. 

Vegetables  of  all  kinds  made  fair  showing. 

Among  the  small  fruits,  strawberries  were  a  failure; 
owing  altogether,  I  think,  to  the  locality  in  which  the  beds 
were  planted.  On  May  20th  the  crop  was  pronounced  a 
failure.  Plants  were  transplanted  to  a  more  favorable  and 
protected  plat. 

Several  varieties  of  blackberries  and  raspberries 
fruited  fairlv   well. 

Gooseberries  and  currants  both  proved  a  success. 

Fruit  and  ornamental  trees  of  all  kinds  have  made 
splendid  growth,  and  are  all  going  into  the  winter  in  good 
condition. 

Several  varieties  of  plums  and  cherries,  that  were 
planted  in  1892,  bore  fruit. 

With  the  exception  of  one  or  two  varieties,  the  small 
fruit  trees  that  were  planted  in  the  nursery  this  spring  have 
done  surprisingl}-  well,  making  good  growth  and  looking 
thrifty  at  date  of  mulching. 

The  seed  that  was  planted  in  the  nursery  proved  a 
failure. 

No  improvements  were  made  on  the  farm  this  season. 
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all  amount,  however,  has  been  expended  to  keep  the 
ings  and  implemenls  in  repair, 

cVt  the  end  of  the  season's  work  tools  of  nil  kinds 
carefully  cleaned,  oiled  and  stored.  Seeds  of  all  kinds 
labelled  and  arranged  for  use  next  season.  The  fen- 
ere  given  the  necessary  repairs. 

\s  yet,  very  little  of  the  crops  raised  on  the  fiirm  has 
disposed  of,  owing  principally  to  the  surplus  raised  in 
jcality,  and  the  extremelj'  low  prices. 


tVyffming-  Experimeni  Siat 


Press  Blxletins 


In  addition  to  the  regular  Bulletins  is 
periment  Station,  and  made  a  part  of  this 
in  the  Appendix,  we  have  issued  the  folio 
ietins:  No.  i,  "The  Russian  Thistle";  > 
tribution";  and  No,  3,  "Sacaline  as  a  Foraj 

Copies  of  these  Press  Bulletins  wert 
ous  papers  of  the  Stale  for  publication, 
large  number  of  our  citizens  interested 
knowledge  contained  in  the  Bulletins.  I  < 
Bulletins  of  sufficient  importance  to  repi 
Annual  Report,  so  that  they  may  be  made 
manent  record.  ' 
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The  Russian  Thistle. 

Thin  Peet  is  Invading  tbe  State  of  Wyumtug. 
Uelin  by  the  State  Experiment  Station  Botanist.) 


ecently  the  Russian  thistle  has  been  reported  from 
ine  and  once  also  from  Rawlins,  but  so  far  as  known 

0  other  locahty  in  the  State.  From  an  undoubted 
en  received   from  Mr.  F.  J.  Stanton  of  Cheyenne  it 

that  it  has  invaded  the  State  and  that,  unless  some 
lionary  measures  are  taken,  we  shall  have  this  State 

1  bj-    it   as   are    already    some    of  our  neighboring 

troduced  into  the  United  States  in  South  Dakota  in 

I  at  first,  on  account  of  the  lay  of  the  land,  spread 

slowly,  but  since   1888  it  has  spread  with  alarming 

It  is  now  found  more  or  less  generally  distributed 

ose  States  lying  between  the  Mississippi  River  and 
e  of  the  Rocky  Mountains,  and  north  of  the  southern 
ry  of  Nebraska.  So  rapid  has  been  its  spread  and 
imental  to  agricultural  interests  that  the  infested 
ailed  for  a  special  investigation  of  the  subject.  In 
ie  to  this  demand  the  U.  S,  Department  of  Agricul- 
it  out  special  agents  to  inquire  into  its  prevalence 
;  best  means  of  combatting  it.  The  results  of  this 
[ation  have  been  published  in  Bulletin  No.  15  of  the 
n  of  Botany,  which  is  a  valuable  discussion  of  the  his- 
stribution  and  means  of  eradicating  the  weed.  It 
bably  be  obtained  by  addressing  the  Department  at 
igton. 
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Not  to  entLT  into  the  botanical  history  of  the  plant,! 
will  only  state  that  it  is  not  a  thistle,  being  called  so  only  on 
account  of  its  spines.  It  is  known  botanically  as  Salsok 
kali  tragus,  and  is  allied  to  the  "pigweeds",  but  most  close- 
ly resembles  the  common  western  "tumble  weed"  {Aviar- 
anlfius  alhtis).  "When  not  quite  mature  the  whole  plant  has 
a  reddish  color,  but  as  its  seeds  ripen  it  bleaches  out  and 
eventually  is  almost  while."  "Each  twig  and  branch  is 
covered  on  all  sides  by  hard,  stout  prickles,  which  are  verv 
sharp  and  very  irritating  to  the  touch."  "These  prickles 
are  in  threes;  that  is,  there  are  three  together  in  a  place  and 
pointing  in  different  directions."  At  the  upper  side  of  the 
base  of  each  three  prickles  there  is  a  seed,  and  as  the  plant 
branches  very  freely  and  is  often  two  to  three  feet  across,  a 
single  plant  may  produce  thousands  of  set^ds.  When  ma- 
ture the  wind  breaks  it  off  at  the  root,  and  its  compact  and 
nearly  spherical  form  causes  it  to  be  driven  by  the  wind 
hither  and  yon,  over  Held  and  plain,  scattering  its  seed  as  it 
goes.  This  has  given  it  its  other  common  names,  "Russian 
tumble  weed"  and  "Leap-the-fence". 

This,  then,  is  the  plant  that  is  said  to  crowd  out  other 
plants,  to  interfere  with  the  operation  of  all  farm  machinery 
and  to  inflict  by  contact  severe  injurv  upon  both  man  and 
beast. 

The  conditions  of  its  growih  are  found  almost  every- 
where. It  does  not,  however,  usually  grow  in  wet  swamps 
nor  on  well-sodded  ground,  but  it  may  be  looked  for  wher- 
ever The  ground  is  broken  in  any  way.  Along  highways, 
on  railroad  embankments,  in  waste  places  and  in  fallow  and 
cultivated  fields  it  finds  the  conditions  for  its  best  develop- 
ment. In  soils  too  dry  or  too  heavily  impregnated  with  al- 
kali or  other  salts  for  the  development  of  the  useful  crops 
the  "Russian  thistle''  yet  makes  a  fair  growth  and  matures 
and  distributes  its  .seed.  This  being  so,  Wyoming,  with  its 
dry  alkaline  soil,  offers  to  this  weed  nearly  the  same  condi- 
tions   as  do  tho.se  parts  of  Russia  that  have  been  nearly 
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over  to  it.  The  object  of  this  buUelin  is  to  urge  that 
be  taken  to  prevent  such  a  dire  result  in  Wyoming. 
s  a  case  where  '-An  ounce  of  prevention  is  worth  a 
I  of  cure."  Probably  there  are  only  as  yet  a  few 
in  the  State,  and  these  along  the  several  railroad 
The  principal  agencies'  for  the  distribution  of  the 
are  the  stock  cars,  grains,  seeds  and  hay  from  tiie 
;d  localities,  and  the  wind,  before  which  it  travels  for 

f  farmers  and  ranchmen  and  road  commissioners  will 
>ut  for  it  and  destroy  all  suspected  plants,  by  cutting 
en,  by  burning  if  mature,  and  if  all  railway  lines  will 
ai  the  same  is  done  on  their  rights-of-way,  as  I  learn 
nion  Pacific  is  doing,  we  shall  be  spared  the  trouble, 
jury  and  the  loss  that  our  stsler  Statt's  are  uncieryo- 
The  Dakotas,  Minnesota,  Wisconsin,  Illinois,  Iowa, 
iska  and  Colorado  are  fighting  it  with  all  available 
i.  Several  of  these  States  have  enacted  laws  looking 
destruction,  as  weli  as  that  of  other  obnoxious  weeds, 
espectfully  suggested  to  the  law-makers  of  Wyoming 
uch  a  law  is  opportune  for  this  State,  and  would  be 
effective  now  than  when  the  whole  State  has  been  in- 
Attention  is  called  to  the  weed  laws  of  Wisconsin 
le  Dakotas,  which  may  be  suggestive  as  models. 

Correspondence  relating  to  the  '"Russian  thistle",    it.s 

lence,  etc.,  is  solicited  from  every  part  of  the  State. 

of  suspected  plants  may  be  sent  by  mail  for  determin- 

Other  noxious  weeds  will  also  cheerfolly  be  delerm- 

Address 

AVEN   NELSON,  Holanist, 

Agricultural  Experiment  Station, 

Laramie,  Wvo. 
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Seed  Distribution. 

By  an  Act  of  the  recent  Congress  the  distribution  of 
seeds  by  the  Department  of  Agriculture,  heretofore  distrib- 
uted by  members  of  Congress,  will  hereafter  be  distributed 
in  the  various  States  by  the  Agricultural  Experiment  Sla- 
tions. 

Some  seven  hundred  packages  of  seeds,  containing 
about  thirty  varieties  in  each  set,  will  be  sent  to  the  Wyo- 
ming Agricultural  Experiment  Station  for  distribution  in 
the  State.  These  seeds  are  to  be  used  in  a  "Co-Operative 
Seed  Test"  as  to  varieties,  for  1895,  on  conditions  imposed 
by  the  Department  of  Agriculture  at  Washington.  These 
conditions  are  (i )  that  the  ranchmen  and  farmers  receivinj; 
the  same  will  plant  and  cultivate  the  seeds  according  to  in- 
structions furnished  by  the  Experiment  Station;  (2)  thai  at 
the  close  of  the  season  a  report  of  each  variety  will  be  mailc 
on  blanks  furnished  by  the  Department  of  Agriculture. 

These  sets  of  seeds  will  be  sent  to  such  farmers  and 
ranchmen  in  the  State  as  request  the  same,  and  will  agree 
to  use  the  seeds  on  the  conditions  above  stated.  The  farm- 
ers and  ranchmen  requesting  these  seeds  are  expected  to 
pay  the  expressage  or  postage  on  the  same.  Applicants 
for  seed  will  please  enclose  postage,  or  request  the  seed  to 
be  sent  by  express,  so  that  they  can  pay  charges  on  receipt 
of  the  same. 

Parties  desiring  to  join  in  this  co-operative  seed  test  in 
Wyoming  are  requested  to  inform  me  at  once. 


Director. 

Wyoming  Agricultural  Experiment  Station, 

Laramie,  Wvo. 
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Sacalme. 

{Polygoiimii  Sacalinefise. 


Larly  last  spring,  through  the  local  papers,  we  advised 
armers   and    ranchmen    of  Wyoming  not  to  purchase 

or  planis  of  sacaline  until  its  value  could  be  deter- 
l  by  the  Experiment  Station. 

rhe  plant  has  been  so  thoroughly  advertised  and  such 
.afjant  statements  have  been  made  of  its  hardiness, 
ictiveness  and  value  as  a  forage  plant,  that  we  believe 

farmer  should  be  advised  of  our  results  in  growing  it. 
>unce  of  seed  and  twenty  roots  were  purchased  of  A. 
&  Co.,  Philadelphia,  for  each  Experiment  Farm. 
;  have  been  given  a  careful  trial  in  each  place.  At 
nie  the  roots  were  planted  in  pots  in  the  greenhouse 
ler  to  give  them  a  good  start  before  setting  them  out 
!  field.  These  made  small  growth  and  though  kept 
-  the  glass  they  died  down  to  the  ground  at  the  end  of 
lonths.  At  Sheridan,  sixty-one  plants  came  up  from 
;eds  by  the  middle  of  August,  the  tallest  reaching  a 
It  of  eight  inches.  None  of  the  seed  grew  at  the  other 
I  and  at  no  place  did  plants  from  the  roots  reach 
^ht  of  more  than  twenty-six   inches.        In    short,    our 

indicate  that  sacaline  is  not  sufficiently  hardy  to  be  of 
iractical  value  in  any  part  of  the  Slate,  According  to 
ts,  it  has  failed  in  Colorado.  Kansas,  New  Mexico  and 
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However,  in  reporting  our  results,  we  would  menlim 
the  fact  that  the  seed  of  another  species  of  knotweed,  (W- 
ygonum  cuspidatum,^  is  sometimes  sold  for  true  sacalinf, 
and  we  are  not  sure  that  our  seed  and  roots  were  not  of 
this  variety.  In  fact,  measurements  of  leaves  on  plants  ai 
Sheridan  would  indicate  that  they  are  "false  sacaline." 
Whether  we  have  grown  the  true  sacaline  or  not,  we  be- 
lieve that  any  attempt  to  grow  it  will  result  onlv  in  loss  of 
time  and  money. 

A  circular  from  the  Department  of  Agriculture  on  sac 
aline,  by  Lamson  Scribner,  says: 

"From  the  native  station  of  the  plant,  along  moist  river 
banks,  upon  an  island  with  a  cold  and  very  moist  climate— 
and  from  the  recommendations  as  to  its  culture  by  horticul- 
turists who  have  had  experience  in  growing  the  plant,  it  is 
very  doubtful  if  it  will  prove  a  success  in  the  arid  regions 
of  the  West;  in  fact  it  seems  hardlv  probable  that  it  can 
grow  there  at  all."  B.  C.  BUFFUM, 

Prof.  Agriculture  and  Horticulture, 

Wyoming  Experiment  Station. 
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SPECIMENS   WANTED. 

pecimens  of  cultivated  plants  of  all  kinds  if  found  af- 
with  fungi  are  particularly  desired  and  all  available 
lation  concerning  the  same  will  be  furnished  to  the 
■  on  request.  We  would  also  like  to  receive,  from  all 
jf  the  State,  information  concerning  and  specimens  of 
d  weeds, 
hmis  of  any  kind  will  be  cheerfully  determined  for  the 

All  such  specimens  may  be  sent  by  mail, 
there  are  those  in  the  Slate  who  would  like  to  secure 
termination  of  their  local  llora  in  whole  or  in  part  they 
ease  wriie  for  directions  for  collecting, 
.ddress  all  samples  and  correspondence  to 
The   Botanical  Department, 

Agricultural  Experiment  Station, 
Laramie,  Wvo. 


le  Grain  Smuts  and  Potato  Scab. 

AvEN  Nelson. 

gI':neral  observations. 

is  only  rectfntly  that  Wyoming  has  come  to  be  rec- 
d  as  one  of  the  agricultural  States.  Even  after 
'ertile  fields  had  been  opened  and  bountiful  crops  ot 
blcS  and  grain  had  been  harvested,  after  flouring  mills 
;en  established  and  were  grinding  the  plump  gr.iin  in- 
best  of  flour,  we  Still  conlitiued  to  think  of  Wyomin^; 

as  a  Stale  of  boundless  possibilities  because  of  her 
il  resources  and  as  a  fit  place  for  the  grazing  of  the 
herds  ihat  roamed  over  her  hills  and  plains.     Slowly 

but  recently  more  rapidly  the  valleys  and  plains  have 
e  dolled  with  the  homes  of  tliose  who,  seeking  for  a 
,vhere  their  toil  shuuld  have  greater  reward  than  the 
.Towdcd  communities  of  the  East  could  offer,  found 
n  our  sunny  slopes  and  in  our  smiling  "alleys  with 
iff-yiving  streams  the  condition.s' they  had  sought. 
/ith  ihem  ihey  brought  ihe  habits  and  methods  of  the 
igr'cullural  communities  from  which  they  had  emi- 
The  immense  hay  and  .stock  ranches  are  still  here, 
rsides  these  there  are  many  small  farms  and    small 

and  herds  under  the  personal  supervision  of  the  own- 
ch  are  doing  more  for  Wyoming'.s  material  advance- 
han  was  possible  under  the  former  conditions. 
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Under  the  old  conditions  there  was  neither  demand  nor 
necessity  for  agricultural  information.  Success  in  the  cattle 
business  depended  upon  such  natural  causes  as  the  rainfall, 
the  snowfall,  the  severity  of  the  winter,  and  upon  the  trust- 
worthiness and  faithfulness  of  the  foreman .  and  helpers  of 
the  ranch. 

With  the  introduction  of  the  farm,  here  as  elsewhtre, 
arises  a  demand  for  such  information  as  will  aid  in  controll- 
ing and  guiding  the  forces  of  nature.  One's  power  to  do 
this  makes  the  ditierence  between  success  and  failure,  be- 
tween prosperity  and  poverty. 

But  with  the  introduction  of  farming  and  the  importa- 
tion of  seed  into  the  St;ite  some  at  least  of  the  evils  with 
which  the  farmer  of  the  East  has  to  contend  have  found 
their  way  into  our  agricultural  communities.  Weeds  are 
beginning  to  be  a  serious  trouble  and  fungi  are  cauMng  in- 
creasingly greater  annual  losses.  This  being  the  case  no 
apology  need  be  made  for  the  dissemination  of  any  inform- 
ation that  will  aid  in  securing  to  the  husbandman  the  fullest 
return  for  his  labor. 

THE    NATURE    OF    FUNGI. 

As  those  whose  reading  has  not  been  along  botanical 
lines  have  very  vague  notions  as  to  the  nature  of  fungi  and 
the  relation  of  the  same  to  plant  diseases,  it  may  be  well 
to  brieflv  recite  their  characteristics. 

In  the  first  place,  then,  fungi  are  plants  of  rather  simple 
struciure.  They  consist  essentially  of  a  plant  body  or  veg- 
ative  part,  the  mycelium,  which  is  made  up  of  one  to  many 
very  slender,  usually  microscopically  small  threads  or  fila- 
ments, and  certain   reproductive   bodies  known    as   spores. 
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latter  are  produced  either  directly  on  modified 
les  of  the  fihiments  or  in  specially  formed  receptacles 
sly  named  accordinji  to  the  place  and  manner  of  form- 

The  spore  is  not  a  seed  but  is  analogous  to  it  in  that 
es  to  perpetuate  the  plant.  Spores  are  in  most  c.ises 
eedingly  small  and  light  that  they  may,  unknown  10 
blown  about  by  the  wind  in  vast  numbers.  As  a  rule 
ave  great  viiality  and  will  resist  very  unfavorable 
ions  of  heal  and  moisture,  but  germinate  promptiv 
favorable  conditions  are  oHered.  Fungi  differ  from 
plants  in  that  by  reason  of  the  lack  of  leaf-green 
ophyl)  they  cannot  prepare  (elaborate)  their  own 
Though  preparing  nothing  thev  are  vigorous  feeders 
Ip  themselves  freely  to  the  products  previously  pre- 
by  other  plants  or  animals.  If  they  live  upon  dead 
c  matter  they  are  known  as  saprophytic  fungi.  Such 
ishrooms,  toadstools,  etc.  If  ihey  live  upon  other  liv- 
ints  they  are  called 

PARASITIC  FUNtJI. 

'he  parasitic  fungi  are  the  cause  of  a  very  large  pari 
diseases  that  lay  waste  our  gardens,  orchards  and 
In  various  ways  the  spores  are  distributed  and  find 
cut  upon  the  tissues  of  other  living  plants  which  are 
ailed  the  hosts.  Here  the  spores  begin  to  germinate, 
they  begin  to  grow  by  sending  out  slender  threads 
le)  which  penetrate  into  the  tissue  of  the  host  or  creep 
the  surface  and  in  either  case  extract  the  nutritive 
of  the  adjoining  cells.  This  is  done  either  directly  or 
ans  of  special  bodies,  modified  branches,  which  pene- 
nto  the  adjoining  cells  and  are  known  as  haustoria. 
'heae  plants  then  are  seen  to  be  simply  robbers,  living 
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upon  the  products  of  others'  toil,  and  were  there  only  a  ftfw 
they  would  probably  but  slightly  affect  the  plant  and  might 
escape  our  notice;  but  by  reason  of  their  rapid  growth  and 
multiplication  they  often  completely  drain  the  host  of  its 
prepared  food  or  smother  it,  thus  causing  its  fruitlessness  or 
death. 


lit 


FORMliR  OPINIONS. 

Very  erroneous  ideas  formerly  prevailed  in  regard  to 
the  plant  diseases  designated  as  blights,  mildews,  rusts, 
smuts,  etc.  They  were  variously  attributed  to  ''the  wet 
weather",  "the  hot  weather",  "the  unfavorable  weather", 
and  other  like  indefinite  causes.  The  injuries  inflicted  were 
considered  as  mere  degeneration  or  decomposition  of  the 
tissues  of  the  plant  due  to  a  diseased  condition  caused  by 
unfavorable  weather.  It  is  now  positively  known,  however, 
that  these  diseases  are  caused  directly  by  fungal  plants,  and 
that  these  latter  never  arise  spontaneously,  but  always  from 
similar  plants  or  their  reproductive  bodies.  Fungi  like 
other  plants  thrive  best  under  certain  climatic  conditions  to 
which  they  have  become  adapted,  and  it  does  not  necessar- 
ilv  follow  that  these  conditions  are  unfavorable  to  other 
plants,  except  in  so  far  as  they  become  a  prey  to  fungi  de- 
veloping under  like  conditions.  Now  it  happens  that  the 
rusts  and  mildews  are  propagated  and  distributed  most  rap- 
idly during  wet  and  hot  seasons  or  during  that  part  of  the 
season  when  those  conditions  prevail.  On  that  account. 
Wyoming  may  hope  to  escape  all  serious  invasions  of  the 
above  fungi  which  live  upon  the  host  plant,  rather  than 
within  its  tissues.  As  the  whole  of  the  State  lies  within  the 
arid  belt,  very  few  sections,  if  any,  being  entirelv  indepen- 
dent of  irrigation,  and  as  the   altitude   of    even    the   lowest 
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State  is  considerable,  it  is  not  likely  thai  any  season 
er  those  optimum  conditions  for  the  development  o( 
viz:  wet  and  hot  weather  at  the  same  time.     But  this 

only  to  those  fungi  that  attack  growing  plants;  those 
spores  are  distributed  by  the  wind  and  are  capable  of 
lively  infecting  new  plants  and  new  fields.   The  spores 

must  not  only  have  heal  and  moisture  before  thev 
rminate  freely,  but  musi  be  able  to  force  their  hyphae 
h  the  cutinizcd  epidermis  of  the  leaf  or  stem  and  thus 
lemselves  in  contact  with  the  nutritive  tissues  of  the 
And  here  I  think  we   find   an    additional   safeguard, 

probable  that  plants  growing  in  this  dry  atmos- 
iroduce  a  more  he.ivily  cutinized  epidermis   than    do 

plants  growing  in  a  moister  climate.  This  adapta- 
nbles  them  to  more  fully  protect  themselves  against 
water  from  their  tissues.  But  this  applies  only  in 
\T  many  fungi  penetrate  into  the  interior  of  the  host 
'  of  the  leaf  pores  (stomata.) 
iperience  has  shown,  however,  that  we  are  no   more 

than  other  states  from  such  plant  diseases  as  result 
fected  or  spore  covered  seed.  This  includes  our 
ist  serious  plant  diseases,  the  grain  smuts  and  potato 

XHE    ORAIN    SMUXS. 

THE  EXTENT  OF  INJURY. 

lere  is  a  general  lack  of  appreciation  of  the  injury 
except  in  cases  where  almost  or  quite  a  total  failure 
Then  the  victim  bewails  his  loss  and  looks  about 
a  remedy.  The  loss  of  one,  five  or  even  fifteen  per 
the  crop  remains  unremarked  although  it  may  make 

erence  between  profitable  and  non-profitable  farming. 


10 
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From  correspondence  with  men  in  different  pans  of 
the  State,  I  am  convinced  that  there  were  very  few  fields, if 
any,  that  last  season  entirely  escaped  some  loss  by  reason  of 
smut  in  wheat  and  oats,  although  in  nearly  every  instance 
this  disease  was  reported  less  destructive  than  during  form- 
er years.  Notwithstanding  that  the  loss  was  smaller  than 
usual,  different  localities  reported  losses  amounting  in  some 
instances  to  one-third  of  the  crop.  From  this  maximum  the 
per  cent,  of  loss  ranged  down  to  one.  In  the  minds  of 
some  of  my  correspondents  this  latter  loss,  apparently,  was 
considered  verv  trivial,  too  small  in  fact  to  be  worthy  of 
attention.  It  may  be  noted  here,  however,  that  esprcially  if 
the  loss  is  small  the  tendencv  is  to  underestimate  it,  for  the 
smutted  heads  maturing  a  little  earlier  than  the  healthy  grain 
are  by  harvest-time  stripped  of  their  contents  bv  the  wind 
and  only   the  inconspicuous  stalks  remain. 

It  mav  enable  us  to  form  an  idea  of  the  unnecessary 
losses  we  each  year  sustain  to  know  that  a  careful  estimate 
of  the  loss  through  smut  in  wheat  and  o<its  in  Michigan*  in 
1892  was  placed  at  §1,000,000.  This  was  considered  a  low 
estimate  and  that  too  with  a  percentage  of  loss  no  greater 
than  is  the  case  in  this  State. 

SUCCESSFUL  PREVENTIVE  TREATMENT. 

There  is  no  longer  any  doubt  about  the  successful  pre- 
vention ot  these  diseases  by  proper  treatment.  The  reme- 
dies suggested  are  not  founded  on  theories  but  on  the  fads 
of  repeated  experiments,  and  on  several  years  of  successful 
application  in  different  parts  of  the  world.  The  character 
and  nature  of  these  fungi  are  known  and  the  treatment  nec- 
essary for  their  extermination  fully  established. 

•Experiment  Station,  Bulletin  No.  87. 
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INFECTION  AND  GROWTH. 

'he  manner  of  infection  and  growth  is  essentially  the 
in  all  the  smuts.  Rarely  if  ever  does  the  smut  fungus 
itrance  into  the  grain  except  during  the  germination 

grain  seed.  No  danger  need  be  apprehended  from 
lurce  except  from  spores  introduced  into  the  soil  with 
t;d  or  from  already  infected  soil,  straw  and  fresh  man- 
ought  into  contact  with  it.     If  the  field  of  grain  from 

the  seed  was  obtained  was  infected  the  threshing  of 
ime  would  distribute  the  spores  throughout  the 
ed  grain.  When  any  of  ihis  grain  is  used  as  seed  and 
sred  with  moist  soil  the  germination  of  ihe  adherent 

follows  closely  upon  the  germination  of  the  grain  it- 
Only  those  spores  that  lie  very  near  the  germ  end  of 
ain  are  likely  to  effect  an  entrance  into  the  growing 
but  once  they  penetrate  they  continue  to  grow  as  the 
[rows,  passing  up  through  the  tissues  of  the  stem, 
3r  less  filling  them,  but  not  fruiting  until  the  host  be- 
>  fruit.  When  the  host  plant  begins  to  form  its  re- 
:tive  bodies,  the  ovules,  the  fungus  occupies  these  or 
otecting  husks  of  the  same,  or  both,  with  its  hyphte,  on 
anches  of  which  are  produced  large  masses  of  the 

or  black  spores. 

;e  smut  ok  oats.  [  Vstllago  avcncB  (Pers.)  Jensen.] 
1  this  smut  not  only  the  grains  but  the  husks  are  oc- 
I  by  the  black  powdery  masses  of  spores.  In  this 
is  in  the  other  kinds  of  smuls  there  i.i  no  indiciiiicm  of 
sence  uniil  the  grain  begins  to  head  unless  it  be  that 
seased  stalks  are  slightly  smaller  and  less  ihriftv. 
eneral  appearance  of  this  form  of  smut  is  indicated  in 
,     It  is  unlike  the  following  kind  in  this,  that  it  does 
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sist  in  the  head  and  may  all  be  blown  awaj'  by  har- 


INKING  SMUT  OF   WHEAT.    [  TtlleliaJ'cptetlS     (B,  &  C.) 

Shroet.] 

this  smut  only  the  interior  of  the  kernels  of  the  grain 
:upied  by  the  spores.     The  heads  except  on  close  ex- 
ion  appear  nearly  normal,  and  not  till  the  kernels  are 
d    in    the     hand  i 
inc     realize     that  ' 
e  filled  only  with 
;  of  dark  brown 

spores.  These 
1  or  slightly  wet 
rth  a  verv  disa- 
le  odnr.  This 
s  for  a  test  of 
resence     of      this 

whose  general 
ance  is  shown  in 


heat  is  subject  to  i 
e  other  kind  of 
rvhich  in  general 
ance  closely  re- 
a  the  loose  or 
smut  ot  oals  and 
wn  as  the  loose 
>f  wheat.  [  Uslil- 
itici  (Pers.)  Jen- 
Like  the  loose 
of    oats    this    is 


4  ^  ^ 

FIG.  2.  Stinking  Smut  c 
aponsi  b,  Soiiiii]  whent  gn 
graJiis  ol  dinereiit  bIihp«b: 
hedd  as  it  appears  when 
greatly  mBgnlfli!d,  b,  c  am 
Tbe  gralua  as  represeuled 


d.  A  borUy  sm 
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odorless  and  occupies  the  husks  as  well  as  the  grains  and 
may  all  be  blown  away  before  harvest.  For  this  smut 
no  very  effective  remedy  is  known,  but  as  it  is  far  less  com- 
mon and  destructive  here  than  the  other  a  remedy  for  it  is 
not  so  important  as  an  effective  one  for  the  prevention  of 
the  stinking  smut  of  wheat  and  the  loose  smut  of  oats. 

MEANS  OF  PREVENTION. 

All  means  proposed  for  the  prevention  of  smuts  have 
for  their  object  the  killing  of  the  smut  spores  adherent  to 
the  seed  grain.  If  this  is  accomplished  without  injury  to 
the  germ  contained  in  the  seed  you  may  expect  a  crop  free 
from  smut  unless  the  soil  contains  smut  spores  from  the  pre- 
vious crop  or  they  are  introduced  with  freshly  applied  man- 
ures. Several  methods  have  been  practiced  with  some 
degree  of  success,  but  only  two  have  proven  completely  ef- 
fective. Probably  the  better  of  these  two  methods  is  the 
one  known  as 

THE  JENSEN,  OR  HOT  WATER  TREATMENT. 

This  method  is  applicable  to  both  oats  and  wheat  smut 
and  has  the  advantage  of  being  cheap,  easily  applied,  safe 
and  effective. 

It  originated  with  J.  L.  Jensen  of  Denmark  in  1887. 
He  discovered  that  water  of  sufficient  heat  to  kill  the  spores 
of  the  smut  did  not  injure  the  seed  grain  but  rather  im- 
proved its  germinating  power  and  increased  the  yield.  This 
method  has  been  repeatedly  tested  in  all  parts  of  the  world 
and  has  always  proven  effectiv^e  where  the  proper  precau- 
tions have  been  observed.  It  consists  simply  in  immersing 
the  seed,  which  is  to  be  freed  from  smut,  in  water  of  such  a 
temperature  and  for  such  a  time  as  will  be  fatal  to  the  smut 
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I.  Il  has  been  found  that  water  whose  temperature  is 
sg.  F.  or  above  will  kill  the  spores  if  they  are  subjected 
jr  .*ome  minutes.  On  the  other  hand  the  temperature 
water  must  not  rise  above  135  deg.  F.  nor  must  the 
lent  be  continued  much  beyond  fifteen  minutes,  other- 
he  germinating  power  of  the  seed  will  be  injured  or 
yed.  Various  contrivances  for  carrying  out  this 
d  have  been  suggested,  but  the  procedure  briefly 
id  below  indicates  the  usual  practice. 

METHOD  OF  PROCEUURE, 

'rovide  the  following  necessities,  viz:  -a  loosely  woven 
■  sack  or,  much  better,  a  bushel  basket  lined  or  cov- 
viih  fine  meshed  wire  netting  or  a  basket  made  whollj' 
h  netting.  This  is  for  holding  the  grain  while  it  is 
dipped.  Next  two  large  kettles,  boilers  or  barrels  to 
n  the  water  into  which  the  seed  is  to  be  dipped.  Keep 
liter  in  the  first  between  no  and  130  degrees.     That 

Second  as  near  I32>i  as  possible.  Finally  provide 
iher  vessels,  one  for  cold,  the  other  for  boiling  water, 
t  either  may  be  at  hand  for  regulating  the  temperature 

water  in  the  vessels  into  which  the  grain  is  to  be 
\.  The  object  of  dipping  the  grain  into  the  first  vessel 
.arm  il  so  that  when  plunged  into  the  second  the  tem- 
ire  of  the  water  in  the  second  may  not  be  greatly  low- 
When  everything  is  at  hand  proceed  as  follows:  Plate 
lel,  more  or  less,  of  the  grain  to  be  treated  into  the  bas- 

sack.  Plunge  it  into  the  tirst  vessel,  raising  and  lower- 
id  shaking  it  by  alternate  right  and  left  movements  liil 

grain  is  uniformly  warmed.  This  should  require  less 
a  minute.  Now  raise  and  drain  for  a  moment,  then 
e  into  the  second  vessel,  repealing  the  above  move- 
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ments  six  to  a  dozen  iimt;s  in  the  course 
minutes.  Then  raise,  drain  for  a  mome; 
cool  by  dashing  cold  water  over  it  or  by 
same,  after  which  spread  it  out  to  dry. 

The  temperature  of  ihe  water  in  tht 
be  kept  within  the  indicated  limits,  whic 
in  the  case  of  kettles  over  a  fire  or  boil 
the  addition  of  cold  water  from  time  to  t 
used  a  large  kettle  over  a  fire  near  by  w 
water  with  which  lo  keep  up  the  temper 
in  the  barrels.  Proceed  in  this  manner  i 
seed  is  treated. 

The  process  just  given  is  parlicul 
wheal  but  applies  also  to  oais.  Howevc 
hulls  which  enclose  the  seeds  of  the  h 
modifications  have  been  found  to  be  of  i 
have  the  water  in  the  second  vessel  140 
immerse  for  only  five  minutes,  cooling  al 
water,  or  have  the  water  at  the  usual  tei 
and  immerse  for  ten  minutes,  after  whici 
without  first  cooling  with  water. 

If  the  seed  is  to  be  used  at  once  i 
enough  for  sowing  broadcast  or  from  a  1 
the  drill  must  be  set  to  feed  more  freely 
the  increased  size  of  the  grain.  Wheat 
dried  and  stored  again,  but  oats  on  ace 
dried  with  difficulty, 

PRECAUTIONS  AND  SUGGES' 

I.  Keep  the  water  in  the  second 
limits  of  130  to  135  degrees. 
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See  that  every  grain  is  subjected  to  water  of  this 
rature. 

Secure  a  reliable  thermometer  suitable  for  this  use. 

Let  the  quantity  of  water  be  ample. 

Do  not  fill  the  basket  so  full  that  it  cannui  be  deftly 
isily  handled. 

Do  not  return  the  treated  seed  into  the  same  sacks 
to  other  infected  sacks  without  first  scalding  them. 

Remember  that  infected  bins,  vessels,  seeders  and 
tools  will  again  infect  the  seed  if  brought  into  contact. 

Remember  that  the  threshing  machine,  if  just  pre- 
\-  used  elsewhere  on  smutty  grain,  will  infect  your 
and  make  treatment  necessary. 

.     Remember  that  you  shall  reap  what  you  sow;  if 
»w  smut  \ou  will  reap  more  smut, 
'he  second  best  treatment,  and  judging  from  my  cor- 
idence  the  only  method  known  or  ever  used  in  the 
is 

HE  COPPER  SULPHATE  (B(,UE  STO.\E|    TKIiATMRNT. 

'his  consists  in  treating  the  seed  with  a  solution  of  cop- 
ilphate.  Two  methods  have  been  followed,  viz:  first, 
f  uiing  a   strong  solution   of  copper  sulphate,  say    i 

t"  5  gallons  of  water,  immersing  the  seed  in  this  for  a 
3urs  and  then  drying  preparatory  to  use  as  seed.  The 
1  method  consists  in  using  a  dilute  solution,  say  i  pound 
i)r  25  gallons  of  water,  in  which  the  seed  is  immersed 
24  hours.     It  is  then  transferred  into  lime-water   (i 

good  lime  to  10  gallons  of  water)  for  only  5  to  lO 
;s  and  is  then  dried  prepa/aiory  to  sowing.  The  lat- 
these  two  ways  is  recommended  as  not  likely  to  in- 
rie  seed,  while  it  is  as  effective  as  the    former,  but 
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neither  is  as  safe  nor  productive  of  as  gre 
sen  method. 

ADVANTAGE  OF  TREATING  THE 

Experiments  at  different  stations  and 
farmers  have  proven  that  the  gain  arising 
seed  according  to  the  Jensen  method  is  nc 
ing  of  the  grain  that  otherwise  would  ha 
but  [here  is  a  gain  over  and  beyond  this  di 
germinating  power  of  the  seed  and  increy 
the  resulting  crop.  This  latter  giin  is  in 
much  more  than  pay  for  the  time  and  tr 
the  seed. 

SUGGESTIVE  AMI  PRACTICAL  QUC 

-|-i.  "Stinking  smut  Is  one  of  ihe  mc 
eases  to  which  the  wheat  crop  is  suhjectei 

"Do  not  follow  smuitcd  wheat  with 
one  or  better  for  two  years." 

J2,  "It  is  a  fair  estimate  based  on 
parts  of  the  Union  to  estimate  the  net  ga 
by  treating  seed  oats,  at  8  per  cent,  of  tl 
Since  the  aggregate  value  of  the  oat  cr 
States  from  iSSo  to  1890  was  $i.ojo,7i2, 
from  a  universal  system  of  seed  treatment 
$162,457,008.40  for  those  years." 

*lii  the  prepnrutinn  of  thi-  ilullftin  I  h.ivt  dr 
faclH  a*  given  bv  oilier  bolanisl«  and  station  uur 
have  now  bri-ijme  publit  propertv  and  as  ihc  laii|;ii 
is  mv  own  1  find  it  impratli tabic  to  j!ive  mori-  than 
edgriieni. 

tDr.  J.  C.  Arthur,  Bullelin  No.  sS.  Indi.ina. 

JPiol".  W.  T.  Swingle,  K..rnu-rs'  liullelin  So. 
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J  "II  has  been  demonstrated  over  and  over  again 
jrfeitly  clean  seed  and  clean  ground  will  produce  a 
:rop.  It  is  with  smul  as  with  weeds  of  all  sorts,  if 
I'e  seeds  we  shall  have  weeds  growing  up  as  a  result, 
we  have  no  sc-eds  there  will  he  no  weeds.  So  with 
Clean  seed  upon  a  clean  field  will  result  in  a  clean 

ANOTHER  METHOD. 

I  the  Journal  of  Mvcolofjy,  Vol.  VII.,  No.  4,  recently 

I  find  given  by  B.  T.  Galloway,  Chief  of  the  Div- 
f  Vegetable  Patnology,  U.  S.  Department  of  Agri- 
;,  a  new  method  for  the  application  of  the  Jensen 
ent.  By  it  one  can  treat  large  quantities  of  seed 
in  less  time  and  with  less  labor  than  by  the  old 
i.  As  there  may  be  those  in  the  State  to  whom  it 
t;  of  service  I  take  the  liberty  of  quoting  it  in  full. 
During  the  past  year  Mr.  Elam  Bartholomew,  of 
lort,  Kans.,  a  special  agent  of  the  Division,  made  some 
ting  experiments  in  the  treatment  of  oat  smut  bv  the 

or  hot-water  process.  Among  other  things,  Mr. 
ilomew  devised  a  method  for  treating  large  quantities 
lin  without  resorting  to  the  tedious  basket-dipping 
s.  The  latter,  he  says,  will  answer  fairly  well  for  a 
ishels  of  grain,  but  where  a  large  acreage  is  to  be 
1  the  labor  involved  and  the  general  inconvenience  of 
)rk  will  prevent  many  farmers  from  adojjting  the 
i.  Mr.  Bartholomew's  method  of  treating  five  bushels 
n  at  a  time  was  essentially  as  follows: 

common  kerosene  barrel  was  procured,  and  after  re- 
T  the  head  a  iji-inch  hole  was  bored  in  the  bottom 
D  the  rim.  The  hole  was  then  covered  with  a  piece 
;  window  screen,  the  latter  being  tacked   to   the   bot- 

the  barrel  on  the  inside.  A  pine  plug  was  then  fitted 
DrTChasTlC   HVsscTT  -   -     -     -  —  - 
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to  the  hole  from  the  outside  in  such  a 
barely  reached  the  fine  wire  screening, 
preparations  the  barrel  was  placed  on  a 
utlow  a  pail  or  tub  to  be  slipped  under  i 
well  bucket,  such  as  are  used  in  bored  v 
tained,  and  after  removing  the  bottom,  : 
inch  holes,  running  the  entire  length  of 
punched,  as  nearly  as  possible  the  same 
being  placed  in  a  row,  making  twenty-f 
punching  the  holes  the  bucket  was  place 
the  barrel,  bottom  end  up,  and  resting  c 
raising  it  four  or  five  inches  from  the  bo 
and  causing  it  to  project  a  little  above  ' 
ter. 

Holding  the  bucket  in  position,  f 
smutted  oats  were  emptied  into  the  barn 
ready  on  hand  a  common  wash  boiler  ar 
with  water  which  had  been  heated  to  be 
cook  stove.  The  contents  of  the  two  vi 
to  130  dejjrees  F.  bj'  the  addition  of  ci 
increasing  the  quantity  of  the  liquid  to  fil 
was  then  poured  into  the  bucket  in  the  < 
until  all  the  grain  was  covered.  The 
pushed  under  with  the  hand  and  the  bar 
cloth  to  hold  in  the  heat.  After  siandin 
water  was  drawn  off  through  the  hole  a 
barrel,  the  temperature  in  the  meantime 
degrees  F.  More  boiling  water  was  at 
drawn  off,  until  the  temperature  reachei 
when  the  liquid  was  again  poured  into 
lowed  to  stand  ten  minutes,  as  before. 
off  and  heating  process  was  repeated 
poured  back  into  the  barrel  and  allowed 
utes.  It  was  then  drawn  off  for  the  last 
of  grain  put  in  and  treated  as  in  the  first 

Mr.  Bartholomew  says  that  seed  tr 
yielded  less  than  one-tenth  of  one  per  ce 
while  in  fields  where  no  treatments  wert 
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the  potato  is  subject.  The  one  most  to  be  feared  by 
le 

POTATO  SCAB.  {Oospora  scabies  Thaxter.) 
his  is  a  wholly  preventable  fungous  disease  and  never 
in  citiran  aoil  unless  the  germs  are  introduced  with 
;d.  The  cause,  means  of  infection  and  distribution  of 
ease  hiive  been  worked  out  by  others,*  and  il  is  my 
m  to  merely  state  briefly  the  means  for  its  preven- 

needs  no  description  for  it  is  becoming  entirely  too 
lown.  It  is  identical  with  the  beet  scab,  the  trcat- 
[>r  \shich  is  the  same.  The  importance  of  treating 
■d  cannot  be  put  too  stron^rly,  for  not  only  dues  the 
jure  the  sale  of  ihe  crop  but  it  greatly   rt-duces   the 

More  than  that,  the  funjjus  once  introduced  into  the 
rsisis  in  the  soil  for  a  number  of  years.  The  \vriiir 
ong  evidence  that  even  five  years  will  not  eliminuie 

the  soil  if  once  introduced.  Seed  apparently  clean 
Linied  in  1894  on  ground  that  had  been  fallow  for  five 
but  that  previous  to  that  lime  had  for  several  _\ears 
ed  scabbv  potatoes.  The  crop  of  1894  was  almost 
nly  scabby.  As  the  seed  used  was  nut  treated  this 
Dent  is  not  conclusive,  but  it  is  not  likely  that  seed 
nilv  clean  would  have  infected  the  whole  crop.  It  is 
,  at  least,  that  it  is  not  safe  to  follow  a  crop  of  scabby 
;s  wiih  potatoes  again.    How  many  years  the  ground 
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must  be  used  for  other  crops  before  potatoes  may  again  k 
safely  grown  in  it,  is  not  yet  settled.     In   this   State   where 
the  soils  are  mostly  yet  new  and  free   from   the   fungus,  ii 
will  pay  to  keep  them  so  by  careful  treatment  of  all  scabbv 
or  even  suspected  seed.     It  is  well  to  re 
perfectly  smooth  tubers  may  be  infected 
in  contact  with  scabby  potatoes  in  the  b 
the  selection  of  seed,  if  possible,  secure 
free  from  scab. 

TREATMENT. 


In  about  fifteen  gallons  of  water  dii 
corrAsive  sublimate,  (bichloride  of  mere 
tion  immerse  the  seed  potatoes  for  one 
after  which  spread  thero  out  to  dry,  the 
usual. 

Caution.  If  taken  internally  corn 
violent  poison,  hence  all  animals  must  b< 
the  solution  and  the  treated  seed.  On  a 
on  metals  the  solution  must  be  prepared 
a  barrel,  for  instance.  See  that  the  j 
Put  them  into  a  coarse  gunny-sack  and 
tion.  The  vessels  and  all  objects  in  con 
onous  solution  must  be  destroyed  or  tho 
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INTRODUCTION. 


BY  THE  DIRECTOR. 


or  the  past  four  years  the  Wyoming  Agricultural 
iment  Station  has  sent  out  each  year  a  crop  report  as 
:tin,  in  order  to  acquaint  the  farmers  and  ranchmen  of 
ling  with  the  best  varieties  of  farm  and  garden  crops, 
so  the  best  kind  of  crops  for  Wyoming,  taking  into 
eration  the  climate  and  altitude.  We  have  endeav- 
3  solve  these  questions  in  the  interests  of  the  ranch- 
,nd  farmer,  so  that  they  might  intelligently  cultivate 
rops  as  may  be  successfully  grown,  and  at  the  same 
eceive  a  good  profit  for  their  labor, 
y  the  aid  of  our  farm  superintendents,  who  have  kept 
enlific  notes,  and  especially  by  the  efficiency  and  care 
jf,  B.  C.  Buffum,  Agriculturist  and  Horticulturist, 
by  his  assistant,  Mr.  H.  S.  Kendall,  we  are  able  to 
it  the  results  of  1894  on  the  various  experiment  farms, 
farmers  and  ranchmen  will  be  governed  by  the  sug- 
ns  found  in  this  bulletin,' we  are  quite  sure  that  it  will 
to  their  advantage. 


JO 
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Hereafter  we  shall  not  issue  an  annu; 
we  believe  the  past  four  years  have  enabl 
the  information  necessarj',  in  the  way  of 
lions  and  results.  In  the  future  we  shall 
to  special  experiments;  and  promise  our  i 
on  the  cost  and  profit  of  growing  potatoe 
cost  and  profit  of  growing  wheat;  and  as  t 
us,  another  on  fruit-growing  in  Wyomir 
giving  special  attention  to  the  grasses  i 
which  may  be  cultivated  with  profit  in 
due  lime  will  report  thereon. 

A.  A.  JOIINSC 


ONIONS. 


variety  lest  ot  Onions  was  commenced  in  1893  and 
icd  in  1894.  The  test  was  made  upon  each  of  the 
ment  Farms.  As  far  as  possible  each  variety  was 
ihe  same  treatment  and  the  test  was  carried  on  in  the 
nanner  at  each  of  the  Sub-Stations,  Results  sutfi- 
Dr  publication  were  not  obtained  at  Lander  or  Sara- 

LARAMIE. 
I  1893,  owing  to  the  unfavorable  season  and  lack  of 
none  of  the  varieties  matured  marketable  winter 
The  same  varieties  were  planted  as  those  given  in 
I.  In  1893  the  seeds  were  planted  May  8th  and  the 
[ay  lOth.  Those  which  produced  bunch  onions,  the 
.hey   were   ready   for  market,  and   the  yields,  are  as 


VARIETY. 

Ready  for 

Marict. 

Yield  per  Acre 
in  Pounds. 

Taker 

August  28th 
31st 

Sept.  22nd 

"     1st 

I.S70 

1.596 

3.040 

50 

Red   Wethersfield 

Mammoth  Pompeii 

Portugal 
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Large  Red  Globe 

Giant  Rocca 

Yellow  Globe  Danvcrs 

Extra  Early  Paris 

Spanish  King 

Oregon  Danvers,  Long  Keeper. 

White  Bermuda 

Red  Bermuda 

White  Bunch 

Southport  White  Globe 

While  Victoria 

Red  Victoria 

Silver  White  Etna 

White  Multiplier  Sets 

Top  or  Button  Sets 

Red  Sets 


Augu 
Sept. 


Augu 
Sept. 
Augu 
Sept. 


Augu 
Sept. 
Augu 
Sept. 


The  results  in  1894  are  given  in 
son  was  favorable  and  more  definite 
tained.  A  part  of  the  seed  of  each  var 
boxes  indoors  April  7th,  and  transplants 
19th,  next  to  those  which  had  been  sown 
Seed  of  each  variety  was  sown  in  ihe 
28th. 

Those  grown  indoors  were  sown 
boxes  in  the  Chemical  Laboratory,  whic 
available  place.  It  was  impossible  to  gi\ 
light  and  ventilation,  and  the  gases  ol 
jured  all  the  plants  to  a  greater  or  less  e 
ity  of  the  plants  were  about  the  size  of 
transplanted,  though  some  of  them  wei 
healthy  that  they   failed  to  grow.     Hov 
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ison  of  the  failure  was  apparent.     All  were  harvested 

8th  and  19th. 

Explanation  of  Table: — The  name  of  each  variety  is 

twice  in  the  first  column,  except  where  those  trans- 

d    failed  to  grow,  or  in   case  of  sets.     In  ihe  second 

n   the  source  of   the  seeds  is  indicated;   P.  H.  &  Co. 

ig  Peter  Henderson  &  Co.,  New  York;  L.  K.  Imp. 

le  Lee-Kinsey  Implement  Co.,  Denver;    W.  A.  B.  & 

^.  Atlee  Burpee  &  Co.,  Philadelphia. 

1  the  third  column  the  word  "Trans."  indicates  thai 

ung  plants  were  grown  indoors  and  transplanted;  the 

"Seed"  that  the  seed  was   sown  in  the  open  ground. 

columns  4  and  5  the  size  is  given  in  millimeters,  giv- 

i  horizontal  and  vertical  diameter. 

1  general,  if  the  vertical  diameter  equals  or  much  ex- 

the  horizontal  diameter,  the  onion  is  of  poor  shape,  as 

lably  has  a  thick  neck;  though  this  is  not  always  the 

13  the  Red  Set  onion  from  Sheridan,  No.  i.  Plates  i 

has  a  vertical  diameter  nearly  twice  its  horizontal  di- 

r,  and  still  is  of  good  shape. 

1  the  next  column  the  shape  is  indicated  by  i  for  good 

for  poor. 

'he  average  weight  is  given   in  grams,  obtained  by 

ing  three  to  six  of  the  samples. 

'hose  unaccustomed  to  the  metric  system  can  convert 

eters  into  inches  by  dividing  by  25.4,  the  number  of 

eters  in  one  inch,  and  grams  into  ounces  by  dividing 

4- 

'he  per  cent,  thick-necked  is  large,  all  of  many  varie- 
ing  of  poor  shape.  This  is  probably  largely  due  to 
ing  too  much  or  at  the  wrong  time,  and  to  improper 
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cultivation.      Sufticienl  care   was   not  tal 
soil  from  around  the  bulbs  when  cultivate 

TRANSPLANTING  VS.  SOWING  SEED  IN  i 

A  glance  at  the  table  will  show  that  l 
erally  greater  from  the  transplanted  onions 
ing  nearly  five  times  greater  in  the  same  v 
those  varieties  which  produced  marketabl< 
one  exception  the  shape  was  better  in 
transplanted.  In  a  majority  of  cases  thost 
duced  larger  and  belter  onions.  The 
growing  the  seed  in  hot  beds  or  cold  fran 
ing  is  small  compared  with  the  increast 
better  results. 

In  short,  we  believe  in  average  seaso 
(7,200  feet)  the  only  way  to  grow  onions  I 
crop,  successfully,  is  to  sow  early  where 
can  be  protected,  and  transplant  into  thi 
heavy  frosts  are  past. 

VARIETIES. 

From  our  results  very  few  varietii 
mended  for  general  culture  upon  the  Lara 
Italian  varieties  were  the  best  in  shape  ar 
early  onions  for  immediate  use.  The  Nt 
White  and  Red  Bermuda,  IJarlelta,  W 
White  Etna  and  Giant  White  Italian  prod 
shapely  onions,  but,  grown  in  our  short 
good  keepers. 

For  field  crops,  where  they  can  be  gi 
vation,  Large  Red  Wethersfield,  Southpo 
and  Soulhport  White  Globe  will  do  w 
started  early.     For  very  early  onions  we 


e  sted  in  the  fall;  cover  the  young  plants  with  a 
of  straw,  and  rake  off  as  soon  as  frost  is  out  of  the 
i. 

m'oit  Sets  huve  been  most  successful   with  us.     Yel- 
.ed  and  White  sets  for  general  crop,  and  While  Mul- 
and  Shallois  for  summer  use.     If  sets  are  put  in 
[hey  are  sure  to  mature  and  produce  good  yields, 

SHERIDAN, 
ewer  varieties  were  reported  from  Sheridan.  The 
t  were  the  El  Paso,  Red  Bermuda,  Extra  Eariv 
Queen,  and  E.Mra  Early  Barletta.  Those  producing 
yest  yields  in  189.^  were  Oregon  Long  Keeper,  Ycl- 
obe  Danvers,  Red  Victoria,  Extra  Early  Flat  Red, 
)und  Yellow  Uanvers.  In  1894  the  heaviest  yields 
ibtained  from  Pnzetakcr,  New  M.immoth  Pompeii, 
Early  Selected  Red  Globe,  Gianl  Rocca,  and  Red 
rsfield.  For  general  field  crops,  the  Oregon  Long 
-,  Yellow  Globe  Danvers,  Large  Red  Wethersfield, 
mthport  While  Globe,  both  as  large  yielders  of  tine 
d  shape,  and  {jood  keepers,  are  best. 
ccpi'm  j^mlllies: — The  following  notes,  kept  bv  Mr. 
Superintendent  of  the  farm,  give  the  keeping  quali- 
ihe  different  varieties.  They  were  stored  in  oi>en 
in  the  root  cellar. 

Best  Keepers.     (In  good  condition  April  ist.) 
lat  Red,  Round  Yellow  Danvers,  Yellow  Globe  Dan- 
New    Mammoth    Silver   King,    Silver   White  Ein;i, 
lort    Globe,  Oregon    Long    Keeper,  Spanish   King, 
'ictoria,  and  all  varieties  of  Sets  except  the   Muki- 
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Second  Best  Keepers.     (Kept  til 
While    Bermuda,  Red  Weihersfiel 
Pompeii. 

Prizetaker    kept    somewhat   better, 
cent,  loss  April  ist. 

Poorest  Keepers. 
Early  Paris,  Silver  Skin,  White  C 
Barletta;  none  of  which  kept  for  any  len 

BEST    VARIETIES. 

For  the  northern  part  of  the  State,  : 
eties  are  recommended:       For  field  en 
Keeper,  and  other  forms  of  Danvers, 
Globe,  with  the  Prizetaker  and  Red  W* 
yielders  and  second  best  keepers. 

SUNDANCE. 

No  large  yields  were  reported  eithe 
and  the  notes  furnished  were  not  suff 
variety  trial  complete.  The  yields  arc 
with  the  weight  and  size  of  those  seni 
While  none  of  the  samples  were  extra  k 
were  perfect  bulbs  in  every  respect.  T 
ly  ripened,  and  we  have  never  seen  tinei 
varieties  grown.  The  yields  were  mucl 
than  those  of  the  previous  jear. 

Seed   onions   giving   best  yields   w 
Red  Wethersfield,  Silver  King  and  Nev 

WHEATLAND. 
Last  season  the  onion  seed  did  not 
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ich  a  complete  test  was  made  the  previous  season,  the 
ii'iment  as  a  variety  test  was  abandoned. 
In    1893   the   instructions  sent   out   were  carefully  fol- 
d  and   a   very  complete   set  of  notes  was  furnished  by 
Superintendent, 

The   following  extract   from   these  notes  indicates  the 
lod  of  culture. 
One  fourth  acre. 

Fertilized  with  fourteen  loads  well  rotted  stable  manure. 
Plowed  five  inches  deep.  Harrowed  five  times  and 
d  twice. 

Seed  bed  prepared  with  hand  rake. 
Seed  planted  April  6ih  to  8th.     Sown  by  hand  in  rows 
en  inches  apart.     Covered  with  rake.     Irrigating  fur- 
:  made  between  the  rows  when  seed  was  planted. 
Soil  moist  beneath  but  top  soil  dry. 
As  soon  as  bulbs  began  to  form  upon  each  variety,  the 
ivas  carefully  removed  from  around  them.     They  were 
1  shallow  cultivation  with  hand  hoe  and  hand  plow. 
Irrigated  ten  times,  the  temperature  of  the  water  rang- 
rom  68  degrees  F.  at   the  first  irrigation,  June  14th,  to 
agrees  F.  at  the  last  irrigation,  August  12th. 
Cultivated  and   hoed   si.\  times.     Thinned  June  26th, 
ng  plants  from  two  and  one-half  to  three  inches  apart 
e  row. 

Total  cost  of  growing  one-fourth  acre,  $45.00, 
Other  data  will  be  found  in  Table  II. 

CONCLUSIONS. 

It  will  be  noticed  that  many  of  the  varieties  gave  heavy 
s,  the  White  Bermuda  leading  with  over  forty-six  tons, 
y  per  cent,  of  which  were  fit  for  market.     These  were 


7* 
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also  the  largest  onions  ffrow 
little  over  one  pound  e;ich. 

Varieties  which  did  not 
Keeper,  Round  Yellow  D.invi 
Kin;^,  and  While  liunch,  ciiht 
Tlie  eailiest  varieties  to  matu 
El  Paso,  Early  While  Queen, 

Those  which  can  be  espe 
crops  are  Yellow  Globe  Danv 
Wetherstield,  and  Red  Globe. 

COST  ANU  PUOFIT  O 

The  cost  and  profit  of  gr 
the  different  conditions  of  soil, 
i<tt.  Onion  seed  loses  its  ger 
if  over  a  year  old  but  little  of  i 
will  vary  from  \ear  to  yeai 
lower  the  cost  per  acre  ten  or 
is  believed  the  following  sumr 
be  of  value: 

LARAMt 

ESTIMATE  FOR  S] 

Estimated  cost 

seed  at  $3.1 

erage  j'ield  , 

Average  til  for 

]  Yield  of  market! 

•Value  at  3  cts. 

Profit  (local  ma 

Value  at  i  ct.  p 
I'r(.tit  per  acre 


Yellow  Sets 
While  Sets 
Red  Sets 


ct.  per  II).  would  probab 


1-: 

A^eihcrsti,  Id 


WHEATLAND,    1893. 
TEN    BEST    VARIETIKS. 

Giobt:  DNnvers  f  Cost  |icr  acri.-,  incluilJng 

"     '  Seed  at  $4.00  |)er  lb.  .  .  .$  200  00 

Avcraj;e  _\ii-kl  49,994163 
Average  fit  for  market 
80.5  per  cent. 
White  Queen  j  Average  yitld  of  mar- 
Miim'th  I'umpeii  ketable  bulbs.  .40,2450)5 
^cd  Bermuda  Value  at  i  ct.  per  lb ....  $  402  45 

Quren  I  ■  ■  -■■  - 

Red  Globe  [  Profit  per  acre $  202  45 

KXI'LANATION  OF  PLATES  I  AND  II. 

'wo  onions  of  each  variety  are  shown.  The  upper 
,ves  a  side  view  and  the  lower  one  a  view  of  the  lop 

bulb.       This  gives  the  horizontal  and  vertical  diam- 

The  s.ime  onions  are  shown  \n  l.)ngitudinal  and  cross 

■I  in  Fiatc  II.       Numbers  i,  3,  4  and  9  were  grown  at 

Ian,  numbers  2,  6,  7  and  8  at  Wheatland,  and  numbers 

10  ai  Sundance. 

"he  name  of  7   should   read    Yellow    Globe    Danvers. 
call-  of  inches  shows  the  size  of  the  bulbs, 
'laie  II  shows  the  character  of  the  varieties,  a  glance 
ng  the  onions  which  are  most  perfect  and  solid. 
numbers  4  and  7  are  the  same  varieties,  and  number  8 

^;m;e  under  a  little  different  name.  Ninuber  3,  the 
jn  l)an\era  Long  Keeper,  is  much  the  same,  though 
inilHT  of  complete  rings  is  greater.  All  have  two  or 
incipient  shoots  or  germinating  centers.  It  will  be 
d  that  in  number  9,  these  divisions  are  not  so  well 
L-d    with   outside   rings.      The  dark  places  in  the  cut 
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show  that  thcst:  bulbs  were  bogi 
picture  was  taken,  and  the  lack  of 
side  covering  of  liiyers  may  be  an 
Wcihersfield  not  keeping  well. 
grow  and  ripen  wt-11,  we  believe  ihj 
in  determining  the  keeping  quality, 
was  also  beginning  to  spoil  becaus 
not  well  ripened. 


z 

Did  nut  mature. 

Matured. 
}4  matured. 
Did  not  mature. 

Did  not  mature. 
Matured. 
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Table  II. 


Oregon  Danvers 

Yellow  Globe  Danvers 

Extra  Early  Paris _. 

Silver  While  Etna 

While  Bermuda 

Red  Victoria  

Extra  Early  Flat  Red  - 

Large  Red   Wetherslield.... 

Spanish  King 

El  Paso 

Red  Bermuda 

White  Portugal 

Round  Yellow  Danvers.. 

Early  White  Queen 

Extra  Early   Barletla.  

Prizetaker 

New  Mammoth  Pompeii.. 
Southport  White  Globe... 

White  Multiplier 

New  Mammoth  Silver  Ki 

Pale  Red  Berimidii 7-''' 

While  Bunch 

White  Victor.. 

Red  Victor 

New  Queen „ 

Early  Red  Globe _ 

Long  Red  Globe „ 


ll—Conlimted.     ONIONS. 


'893 


68.7J4 
93492 


I      7-63' 
■    35-775 

'  3o.;2S  I 


59.6l.'i 
40.545 
17,173 
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POTATOES.     (Progress  Report.) 

.  general  ttst  of  varitties,  to  be  carried  on  for  three 
ulive  seasons  upon  each  of  the  Experiment  Farms, 
)egun  last  year.  All  the  leading  varieties  will  be 
At  the  same  time,  various  experiments  with  potatoes 
ffereni  methods  of  culture  and  treatment  will  also  re- 
ittention.  As  this  was  the  first  season  of  the  test,  we 
no  comment  upon  the  varieties  given  in  Tables  IV  and 
report  iht-  special  experiments  as  follows: 

WHOLE    vs.  CUT  SEED. 

1  Tal:le  \'  are  given  the  comparative  yields  from 
and  cut  sted  at  Wheatland.      The  notes  furnished  us 

state  the  exact  method  of  cutting  the  seed.  Direc- 
vere  ^jivon  to  cut  the  potatoes,  leaving  two  eyes  in 
liece.  Ihe  larger  yield  obtained  from  whole  seed  is 
Tit,      The  average  yield  from  nineteen  varieties  with 

the  test  wis  made',  was  103,8  bushels  from  cut  seed 
(7.2  bushels  from  whole  seed,  an  increase  of  ninety 
nl.  in  favor  o£  planting  whole  potatoes. 
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No  notes  were  furnished  from  Si 
but  the  Superintendent  reports  that 
with  whole  and  cut  seed  shows  tht 
preferablt^." 

METHODS  OF  CUTTING  SEED 
At  Lander  the  following  test  w 
which  of  the  eight  methods  of  pre] 
produce  the  largest  amount  of  marki 
varietj"  used  was  Pride  of  the  West. 
is  the  number  of  pounds  produced  fr 
seed  in  each  case. 

Potatoes. 


TREATMENT 


No.  I — Cut  in  quarters  lengthwise 
of  tubers,  leaving  seed  ends 

No.  2 — Cut  same  us  No.  i.  Treat- 
ed with  corrosive  sublimate. 
There  was  no  scab  on  pota- 
toes from  treated  or  untreat- 
ed seed,  and  the  treatment 
seemed  detrimental 

No,  3 — ^Small  potatoes  left  whole. .  . 

No.  4 — Cut  one  e^i-e  to  a  piece.  Seed 
end  cut  off 

No.  5 — Cut  as  nearly  as  possible  one 
eye  to  a  piece  and  seed  end 
left  on 
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Potatoes — Contin  ued. 


TREATMENT 


■Cut  in  halves  lengthwise  of 
tuber.       Largest  tubers  not 

used   

Cut  in  halves  lengthwise  of 
tuber.  Seed  ends  cut  off. 
Largest  tubers  not  used  .  . , 
Cut  in  halves  lengthwise  and 
each  half  cut  in  two  cross- 
wise,  leaving  seed  ends  on 


TOTAL 

YIELD 

LBS 


321 


Large, 

lbs. 


151 

84 
289 


Small, 
lbs. 


32 


the  above  experiment  it  will  be  noticed  that  No.   i, 
the  tubers  in  quarters  lengthwise,  leaving  a  part  of 
d  end  on  each  quarter,  gave  the  best  result. 
3.  8,  in  which  the  seed  was  also  quartered,  gave  the 
best  result. 

itting  one  eye  to  each  piece,  first  having  cut  off  the 
id,  gave  a  better  result  than  when  the  seed  end  was 
,  which  would  necessitate  cutting  much  smaller 
When  cut  in  larger  pieces,  a  comparison  of  num- 
and  7  indicates  that  it  is  better  to  leave  seed  end  on. 

TREATED    VS.  UNTREATED    SEED. 

Table  V,  the  yields  at  Lander  from  treated  and  un- 
seed are  given.  Twelve  varieties  were  used  in  this 
ncnt,  each  being  divided  into  two  equal  parts.  One 
19  treated  by  dipping  into  a  solution  of  corrosive  aub- 
for  the  scab.  Nearly  all  the  seed  showed  some  scab 
ilanted,  but  when  harvested  there  was  practically  no 
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scab  upon  the  potatoes  from  either 
seed.  Those  that  were  treated  were  lo 
did  not  seem  to  do  as  wdl  at  any  time 
the  plants  from  untreated  seed. 

The  average  yields  from  ihe  iwelv 
treated  seed  ii8  bushels,  and  from  ui 
bushels. 

Note.— It  must  not  be  inferred  from  Ilie  ab 
for  potalo  Bcub  sliould  not  be  resorted  to.  No  d 
tng  the  stren^jth  of  ihe  solution  used,  length  of  1 
the  solulion,  whether  trewted  before  or  alter  bei 
cerning  <t,  wilhout  which  no  definite  i:un<.'lu>.iu 
point  clearlv  demoniitratrd  is  that  this  treat 
Whether  it  is  injurious  when  properly  done  w 
enough  to  kill  the  scab,  is  not  proved  by  these  t 

Cost  and  Phop'it  of  Ghowinc 

LARAMIE. 

Estimated  cost  of  growing  crop  i 
eluding  labor,  ft-rtilizer  and 
Maximum  Profit — 

Yield  of  marketable  tubers,  "CI 

ing,"  521.5  bushels 
Value  at  i  ct.  per  pound 

Profit 

Average  of  51   Varieties — 

Estimated  cost  per  acre 

Average  yield 

Average  per  cent,  fit  for  marke 
Average  yield  marketable  potato 
Value  at  i  ci.  per  pound 

Profit  per  acre 
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I'he  small  yii-lds  of  a  few  varieties  lower  the  average, 
'  these  eliminated,  the  profit  would  be  greater.  Our 
ate  of  cost  of  producing  the  crop  is  high,  as  it  includes 
jf  fertilizer  and  labor,  under  the  unfavorable  condi- 
in  which  our  farm  is  placed. 


Estimated  cost  per  acre,  including  seed $32.50 

Average  yield  of  12  varielies  from 

treated  and  untreated  seed. . . .  144.8  bu. 
Value  of  crop  at  i  cent  per  pound 86.88 

Profit  per  acre $54. 38 

rhe  potatoes  were  all   badly  injured  by  the  Salt  Lake 
ah  cricket,  making  the  yields  smaller  than  usual. 

WHEATLAND. 

Estimated  cost  per  acre $30.50 

Average  yield   from    19  varieties, 

from  whole  and  cut  seed 150-5  t""- 

Value  at  i  cent  per  pound 90.30 

Profit  per  acre .  .$59.80 


iVyomhig^  Expertment  Station. 

POTATOES. 
Laramie. 


Empire  State \ 

Urownlee'h  Winmr 

Rose  StedliiiB I 

Polaris I 

White  Elephant Julv  r 

■■      *e'i>  Extra  Earlv i      '•'  r 

unRed I 

;1  New  Yorker I 

Albino _ _.  ,j 

Victor.. ijulj-r 

Iturpee's  ijuperior "    v 

•■       Queen 

roe'B  SeeJling J"ly  ■' 

Earlv  Six  We^ks  

Ohio  Junior  I 

Earlv  Market. ' 

Earlv  Oliio I 

'lana  Womfcr ' 

alrk-k I  July  i< 

>i  »■"-'>  I    ■•  i: 

Chicago  Market ■'    i^ 

''"H,;v;»: :::''";' ;; 

eS'sNo.  86 

:iK.  Uo»ning    Jiilv  i' 

I'lide  of  the  W.si    

Morning  Star _ July  i; 

Arlionn ,      "'  i- 

Red  Ohio I 

Early  Northern julv  ii 

""■   'c  Stiir... '      •■'  II 

I  Simrisi'  ■'  y 

RoehcMer  Rose "  r 


367  yii3 

53  'sujJ 

184  v!3 
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)le  IV — CoHcluded.      Potatoes, 

LARAMIE. 


1894 
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POTATOES. 


Earlv   Ko»e ij6o,j3i.o   6lb-. 

K.irlV  Mavflov.fr |  .77.0I1.  s.o'io 

Early  Puiilhn '-145.0117.0  16 

'\Vliiie  Elephani ^tz^.o'^^zo  it. 

Show  Drop ,  '  83.0I16J.O  18 

Eiii(rtre  Stale I  89o|i7i.o'i6 

Uill  Nve - !  Si;oi94.o|33 

Lute  Purilan 1  loS.jliftv.S  IB 

Dps  LI tv  of  Hebron „   Hl.i137.5j1i 

Triumph ,    09Oi7i.b'33 

ijunibo - 9i.8;J04.siJ9 

VanKiinrd .'-'S-'  '3o6.5'23 

Early  Ohio '|  43o'i77.o|  8 

llorfinnn  loioliSiojig 

Rose  Seedling ;  S1.014a.oj29 

Gov.  Rusk  ,.-..__ IJ3.0  107.016 

l>H<l<f  o(the  Wefit....„ i  S1.0I13S.5  17 

Mammoth  Pearl  '  I136.7  153.339 

New  Biirb^nk |  9l.ili33.o. Jo 

TURNIPS. 


The  condilions  of  soil  iind  climiittf 
Plains  are  eminently  favorable  lo  ihc 
At  lower  altitudes  where  the  seasons  ; 
turnips  cannot  be  sown  in  the  spring  for 
become  strong  and  unfit  for  either  l 
There  is  no  difficulty  of  this  kind  ht 
roots  grow  to  a  large  size,  they  never  bi 
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re  highly  prized  in  England  as  a  stock  feed,  to  be  fed 
,ay  or  ^rain  for  fattening  betff.  Here,  where  there  is 
e  fyed  of  a  succulent  nature,  turnips  for  Stock  would 
aluable,  and  well  repny  the  expense  of  growing  for 
)urpose.  No  other  crop  that  we  have  tried  will  give 
ly  poui.ds  of  feed  per  acre.  The  average  yield  of 
;  varieties  given  in  Table  V'l,  sown  with  drill,  was 
i.8  pounds,  or  "^p.J,  tons  per  acre.  The  expense  of 
\  them  is  small.  A  safe  estimate  with  the  yields  we 
id  would  make  the  expense  of  producing  the  turnips 
ive  of  harvesting  and  hauling,  at  50  cents  per  ton,  or 

This  would  be  cheaper  than  hay,  and  much  cheaper 
ny  other  slock    feed   which    can    be    obtained    here. 

the   nutritive    value    of  turnips  is  low,  they  will  be 
a  valuable  feed  in  connection  with  hay  or  grain. 
Lutabagas  or  Swede  turnips  can  be    grown  with  the 
success,  and  are  more  valuable  as  feed  than  the  white 

'he  Early  White  Egg  is  the  finest  early  turnip  for  ta- 
;.  They  grew  very  large,  the  two  largest  ones  being 
in  Plate  111,  weighing  14  lbs.  2  oz.  each.  They 
iown  May  rSlh  and  harvested  O.tober  20th,  at  which 
le  flesh  of  the  largest  was  firm  and  sweet  throughout. 

ariety  also  gave  the  largest  yield,  producing  at  the 
:  41.4  tons  per  acre.  Some  of  the  roots  were  pulled 
n  the  suiniuer  for  market.  Not  counting  these,  the 
It  the  final  harvest  was  39.9  tons. 
.oherlson's  Golden  Ball  is  a  smooth  yellow  turnip, 
for  f.dl  and  winter  table  use.  A  specimen  weighing 
,  is  shown  in  Plate  111.     The  weight  of  the  three  roots 

in  the  plate  aggregate  40^  lbs. 
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SOWING  BROAE 

Our  i;xperiment  with 
parativr  rtsults  of  sowing 
ruw  200  feet  long  whs  soi 
were  thirty  inches  apart,  < 
seed  was  aowti  upon  a  sti 
in  with  a  hand  rake,  May 
moist,  and  there  was  prac 
plants  came  up,  but  those 
in  each  case.  The  largest 
sown  broadcast,  as  the  set 
room.  A  glance  at  Tablt 
those  sown  with  drill  in  e 
twelve  varieties  sown  in  e 
sown  broadcast,  28,429  lb 

Table  VI.  Tl 

Laramie  E 


ilEarly  While  Flat  l>iili:li 

2;GolJen  Hall _. 

3! Purple  Top  Strap  l.eal 

4,Extra  Earlv  Sno«bnl1 _ 

5I  Yellow  Stone _  ... 

6  Robertson's  Golden  Ball 

7  While  Stone 

8  Pomerian  White  Globe 

y  Earlv  White  Top  Strap  Leaf. 

10  Large  White  Norfolk 

M  Early  Red  Top  Globe 

.2  Earlj-  While  Egg ., 
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PARSNIPS. 

LilTthe  parsnips  raised  were  of  excellent  quality.  The 
or  Round  Early  and  Early  Short  Round  or  Stump 
d,  appeared  to  be  the  same  variety.  The  roots  were 
ind  all  of  good  marketable  size.  They  are  much  eas- 
harvest  than  the  long  varieties,  and  we  consider  ihem 


or  Round  Early 

isey  or  Hollow  Crown 

Smooth  or  Sugar 

Short  Round  Stump  Rooted 


Yieid  iirp^rceT 


3.147 
8,234 
7.337 

2,387 


100 

53 
57 
100 


CARROTS. 


'lanted  May  loth  with  drill  and  harvested  from  Aug- 
th  to  October  22nd.  The  Yellow  Belgian  and  White 
in  were  long,  of  good  size  and  good  yielders.  They 
)od  stock  carrots. 

avorite  early  varieties  with  us,  in  their  order  of  ex- 
re,  are  Early  Half  Long  Scarlet  Corentan,  Early 
jOng  Scarlet  Nantes,  Earl}'  Half  Long  Stump  Rooted 
rench  Forcing. 


Weight  of 


Half  Long  Scarlet  Nantes. . 
Half  Long  Scarlet  Corentan 

Scarlet  Horn 

Half  Long  Stump  Rooted  . . 

V  Belgian 

White  Belgian 

Early  French  Forcing 
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SUGAR  BEETS.     Sheridan,  il 


894. 


ight,  grams 220 

"         ounces 8 

icific  Gravity 


;ar  in  Juice. 
'  in  Beet, 
rity  . 


1. 115 
26.9 
23.73 
21.60 
80.3 


Id  per  Acre,  in  pounds    22,215 


Klein 
Wan2- 

While  Si- 

leben 

tcBian 

310 

307 

II 

11 

1. 108 

I-097.S 

25-4 

23.1 

21.83 

20.00 

20.74 

19.00 

85-8 

8B.6 

19,502 

16,978 

Meltec 

1. 102 
24.1 
21.66 
30.58 
89.6 
3^363 


JERUSALEM  ARTICHOKE. 
Planted  in  1891.  The  last  two  seasons  they  have  had 
ciirc  and  have  not  bet?n  irrigated.  However,  they  have 
d  through  the  winters  and  the  ground  is  full  of  tubers 
i  spring  (1895).  They  are  recommended  for  hogs  at 
i  ahitude.  At  lower  altitudes  they  are  difficult  to  eradi- 
i;  when  once  inlrofluced. 


The  Vegetable  Oyster  was  planted  May  loth.  The 
ts  were  left  in  the  ground  all  winter  and  harvesttd  April 
,  1895.  Common  White  Rooted  Salsify  yielded  at  the 
e  10,342  lbs.  per  acre,  of  which  70.6  per  cent,  was  fit  for 
rket.  Sandwich  Island  yielded  13,794  "^s.  per  acre, 
h  89.5  pt^r  cent,  fit  for  market.  The  quality  of  both  va- 
;ies  was  gcod.      The    Sandwich  Island  produced  roots 


6o  Wyoming  Sxp^imrui  Si 

much  larger  than  the  common  variet 
so  well  in  the  ground  as  when  harvest 
was  perfectly  sound  while  many  of  thi 
wich  Island  had  commenced  to  rot. 


ALFALFA. 

One  half  acre  sown  April  27th.  • 
40  lbs,  per  acre  was  used  and  a  fine  sta 
mowed  August  17th  and  yielded  at  the 
per  acre,  which  is  jjood  for  the  first  cu 
The  young  plants  came  through  the  wi 
Alfalfa  has  long  been  successful  at  altiti 
in  ihis  Stale,  but  muny  upon  the  Laran 
licvcd  it  could  not  be  successfully  grow 
other  plant  has  been  found  which  equal 
nutritious  hay  produced  per  acre,  and  it 
the  best  hay  crop  for  this  section  of  the 
oihers.  However,  to  be  successful  witt 
tude,  it  requires  careful  treatment.  Cai 
to  irrigate  too  much,  or  more  often  than 
sury  to  keep  it  from  dying  out.  TH 
cool,  and  if  the  soil  is  kept  cold  and  c 
water  ihc  alfalfa  planis  make  small 
Heavy  seediiig  (from  30  to  40  pounds 
mended.  Failure  often  results  from  sow 
cast  and  harrowing  it  in  upon  grounc 
soon  tliai  the  seed  does  not  germinal 
dry,  irrigate  before  planting  rather  than 
er  sow   alfalfa  seed  upon  the  sod.     Th 
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I  plo.wed  and  pulverized.  Putting  the  seed  in  properly 
lost  important  to  insure  success,  and  the  "Press  Drill"  is 
best  machine  for  sowing  any  kind  of  seed  usually  sown 
idcast  in  our  dry  climate.  Planting  in  the  spring  (the 
of  April  or  during  May)  gives  the  plants  a  chance  to 
)me  well  rooted,  so  they  are  not  apt  to  dry  out  and  win- 
kill. 

At  Wheatland,  one  acre  of  alfalfa  which  was  sown  in 
;,  1 891,  was  cut  three  limes  in  1894  and  produced  at 
first  cutting,  June  23,  4  Ions  of  hay;  at  the  second  cut- 
,.  August  6,3.510ns;  at  the  third  cutting, 'September 
2.16  tons,  or  a  total  for  the  season  of  9.66  tons  of  hay. 

MILLET. 

Common  Millet,  sown  May  14th,  grew  slowly  until  the 
r  part  of  the  summer.  It  yielded  731-6  pounds  of  seed 
acre,  and  the  hay  crop  gave  6,030  pounds,  or  over 
e  tons  per  acre,  of  cured  hay.  The  hay  was  cut  Aug- 
:7th.  In  raising  millet  at  this  altitude  care  must  be  ta- 
not  to  irrigate  more  than  is  absolutely  necessary  to  keep 
;rop  from  drying  out. 

Hungarian  Millet  was  planted  on  ground  which  was 
wet  by  seepage,  and  made  uneven  growtn.  It  wascut 
lay  September  loth  and  yielded   2,128  pounds  of  cured 


One   half  acre  of  Dwarf  Essex  Rape  was  sown  May 
This  crop  is  raised  for  feed  for  stock  or  for  ensilage. 
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It  made  a  rank  growth  and  yielded  : 
der  per  acre. 

KAFFIR  cor: 

Wheulland.     Planted  Miiy  12. 
25,     Yielded  4,800   pounds  of  foddei 
to  mature  seed.     Quiility  of  fodder  ft 

JERUSALEM  CC 

Wliealland.  Planted  May  12. 
25.  Yield,  1,600  pounds  of  fodder. 
Seed.     Yield  was  small  but  quality  ol 

MILO  MAIZE 

Wheatland.     Planted  May  I2. 
15.     Yield,   20,000   pounds  of  fodder 
123   days.       Superintendent   stales  t 
could  not  be  e.\i;elled. 

BROWN  DHOU 

Whcitland.     Planted  May  14. 
15.     Vifld,  19,300  pou:ids  of  foddei-, 
days.     Recommended  as  a  proHiable 

TIMOTHY. 

Wheatland.     Planted  in  April,  \ 
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6,  1894.      Yield,   1.7   tons  per  acre.     Quality  of  hay, 

AWNLESS  BROME  GRASS. 

Wlie.iiljtui.  Planted,  May  10,  1892.  Harvested,  Jiilv 
Yield,  2.2  tons  per  acre.  Height  of  grass  when  cut, 
eet.     The  stalks  well  covt^red  with  leaves.    Quality  of 

first-class. 


The  following  notes  give  the  results  with  cereals  at 
of  the  Experiment  Fartns.  Where  the  name  of  the 
m  is  not  mentioned,  the  home  station  at  Laramie  is  re- 
d  to.  Upon  the  Laramie  Farm  all  the  varieties  ripened 
and  prtiduced  heavy,  plump  grain.  As  no  apparatus 
It  hand  to  detei  mine  the  weights  per  bushel  of  the  dif- 
t  varieties,  these  important  data  are  necessarily  omit- 
Tht  yields  given  in  bushels  were  computed  using  60 
ds  per  bushel  for  wheat,  32  pounds  for  oats,  48  pounds 
arley,  60  pounds  for  Hulless  barley.  72  pounds  for 
At  Laramie,  Lander  and  Wheatland,  yields  with 
ent  methods  of  fertilizing  are  given  under  the  variety 
which  the  test  was  make.  Where  only  small  areas 
planted  upon  the  Laramie  Farm,  the  amount  of  land 
ed  is  given  in  each  case.  Where  planted  in  rows  thev 
fifteen  inches  apart  and  the  grains  were  cultivated  the 
as  garden  crops.      All   other  planting  was  done  with 
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the  "PresB  Drill."  Computing  yields  from 
with  the  method  of  treatment,  accounts  fo 


WHEAT. 


Australian  Club. — Three  rows,  ef 
were  planted  April  27th.  Ripe  August 
acre,  of  grain  and  straw,  8,973  pounds. 
63.9  bushels, 

Niagara. — ^One  row,  100  feet  Ion 
27lh.  Ripe  September  3rd.  Yield  per  ; 
grain,  11,021  pounds;  grain,  78.7  bushels. 

Niagara — At  Sundance. — ^Ripe  Augi 
bushels. 

Improved  Fii-e. — Three  rows  98  fe 
April  27th.  Ripe  September  6th.  Yield 
and  grain,  8,890  pounds.     Yield  of  grain, 

Polish. — Four  rows  98  feet  long. 
Ripe  September  6th.     Yield  per  acre,  ol 
7,349  pounds;  grain,  46.7  bushels. 

Polish— At  Sheridan.— Planted  May 
ust  26th.     Yield  per  acre,  30  bushels. 

Saskatchewan  Fife. — Four  row 
Planted  May  ist.  Ripe  September  7lh. 
of  straw  and  grain,  8,284  pounds.     Yield 

Saskatchewan  Fife — Another  Plat, 
Ripe  September  13th,  Yield  per  acre, 
9,103  pounds;  grain,  44.9  bushels. 

Saskatchewan    Fife-^Another    Plat. 
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September   13th.      Yield  per  acre,  straw  and  grain, 

pounds;  grain,  38. i  bushels. 
Saskatchewan  Fife — Another  plat, — Sown  with  "Press 
"  April   14th.     A  poor  stand   and  grain  shelled  badly 

being  cut.     Yield  per  acre,  of  grain,  18.3  bushels. 
Saskatchewan  Fife — At  Lander.^Planted  April  25th. 

August  25th.     Yield  per  acre,  20  bushels. 
Saskatchewan  Fife — At  Sheridan, — Planted  April  28th. 

July  30th.     Yield  per  acre,  24  bushels. 
Saskatchewan  Fife — At  Sundance.— Ripe  August  7th. 
I  per  acre,  22.5  bushels, 
Saskatchewan  Fife— At  Wheatland. — Sown  April  13th. 

August  1st,     Yield  per  acre,  15.5  bushels. 
Pride  of  America. — Four  rows  98  feet  long.    Plant- 
ay   ist.     Ripe   September   5th.     Yield  of  straw  and 
,  8,418  pounds;  grain,  55.7  bushels. 
Fife  Spring. — Four  rows  97  feet  long.    Planted  May 

Ripe  September  13th.     Yield  per  acre,  of  straw  and 
,  7,417  pounds;  grain,  37.1  bushels. 

Blount's  No.    10 Sown    with   "Press  Drill"   April 

Ripe  August  27th.     Yield  of  straw  and  grain,  3,613 
ds;  grain,  21.5  bushels. 
Blount's  No.  lO^At  Wheatland. — Sown  April  34th. 

August  loth.  Yield  per  acre,  32  bushels. 
White  Russian, — A  little  over  one-half  acre  planted 
I  joth.  Ripe  August  25lh,  Yield  per  acre  from  the 
e  plat^siraw  and  grain,  6,799  pounds;  grain,  36.4 
els.  Yield  from  one-eighth  acre  on  south  side  of  plat, 
h  had  received  a  dressing  of  stable  manure  at  the  rate 
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of  twelve  loads  per  acre  for  two  cor.s 
and  grain,  10,596  pounds;  grain,  50.8  I 

White  Russian — At  Sheridan. — F 
Ripe  August  7'h.     Y'*^'*^  P*^'"  acre,  30  1 

Wliiie  Russian — At  Wheatland. — 
Ripe  August  2nd.  Soil  treated  in  foL 
follows : 

No.  I.     Not  fertilized.     Yield  per 

No.  II,  Sixty-six  loads  well  rotte 
acre.     Yield,  40  bushels. 

No.  III.  Crop  of  field  peas  plov 
bloom.     Yield,  23  bushels. 

No.  IV.  Crop  of  red  clover  plow 
ture.     Yield,  30  bushels. 

Velvet  Chaff  Blue  Stem.— A 
half  acre  planted  April  loth.  Ripe  Au( 
acre  from  the  whole  plat,  straw  and  j 
grain,  31.5  bushels.  Yield  from  one-< 
side  of  plat  which  had  received  a  dressi 
at  the  rate  of  twelve  loads  per  acre 
years,  straw  and  grain,  7,553  pounds;  ( 

Velvet  Chaff  Blue  Stem — At  Sheri 
27th.     Ripe  August  13th.     Yield  per  i 

Velvet  Chaff  Blue  Stem--  At  Sunt 
25th.     Ripe  August  7ih.     Yield,  19.5  h 

Velvet  ChaffBlueStem  — At  Whe; 
9th.     Ripe  August  9th.     Yield,  34.4  b 

Fui.Tz  Winter— At  Lander.— R 
treated  in  four  diflerent  ways,  as  follow 

No.  I.     Not  fertilized.     Yield  per 
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No.  11.     Plowing   under    natural    growth    o(    weeds. 

Yield,  II. 2  bushels. 
No.  III.     Twenty-seven  loads  scible  manure  per  acre. 

Yield,  28  bushels. 
No.  IV.     Crop  of  field   peas   plowed    under.     Yield, 

16.5  bushels. 
Red  Oregon — At  Sundance.^Sown  April  25th.  Ripe 
just  7th.     Yield  per  acre,  25  bushels. 

Nokthcote's    Ambeu — At    Sundance, — Sown    April 
I.      Ripe  August  2nd.     Yield,  28.5  bushels, 
Whittincton— At     Sundance. — Sown     April     21st. 
e  August  2nd.     Yield,  30  bushels. 
Dhfianle— At  Wheailand.— Sown  April  24111.      Rvjie 
[ust  loih.     Yield.  24  bushels. 

OATS. 

Surprise. — Four  rows  97  feet  lonir,  planted  May  2nd. 
e  August  i5lh.  Yield  per  acre,  ol  straw  and  grain, 
,1  pounds;  grain,  80.1  busheh. 

Bonanza.  -Four  rows  97  feet  long,  planted  May  2nd. 
e  September  lOth.  Yield  per  acre,  of  straw  and  grain, 
5  pounds;  grain,  109,5  bushels. 

Bonanza^At  Sundance. — Ripe  August  6th.  Yield, 
)ushels. 

Chinese  Hui^i.ess — Four  rows  97  feet  long,  planted 
.'  2nd.     Ripe  September  lotli.     Yiehi  per  acre,  of  straw 

grain,  6,406  pounds;  grain,  40.5  bushels.  Weight,  50 
nds  per  bushel. 

New  Danish  Island. — One  row  9  feet  long.     Plant- 
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ed  May  2.     Ripe  September  13.       Amount  was   loo  smaD 
to  compute  yield  with  any  degree  of  accuracy. 

Archangel. — One-eighth  acre  sown  with  "Press 
Drill"  April  i6th.  Ripe  August  i6th.  Yield  per  acre,  of 
straw  and  grain,  6,543  pounds;  grain,  77.2  bushels. 

Archangel — At  Lander. — Planted  April  25ih.  Ripe 
August  15th  and  20th.  Yield,  45  bushels.  Two  other 
plats  were  injured  by  crickets.  They  yielded,  respectively, 
25  bushels  and  15  bushels. 

Archangel — At  Sheridan. — Sown  May  8th.  Ripe  Au- 
gust i6th.     Yield,  25  bushels. 

Archangel — At  Sundance. — Planted  April  26th.  Ripe 
August  8th.     Yield,  43  bushels. 

Archangel — At  Wheatland.- -Planted  April  nth.  Ripe 
July  31st.     Yield,  34.2  bushels. 

Archangel — Another  plat  planted  April  13th.  Ripe 
July  31st.     Yield,  40.1  bushels. 

Lincoln. — Sown  with  "Press  Drill"  April  23rd.  Ripe 
August  13th.  Yield  per  acre,  of  grain  and  straw,  2,402 
pounds;  grain,  30.4  bushels. 

Lincoln — At  Wheatland. — Planted  April  24th.  Ripe 
August  loth.     Yield,  37.1  bushels. 

Golden  Giant  Side. — Sown  with  "Press  Drill"  April 
23rd.  Ripe  August  25th.  Yield  per  acre,  of  str^w  and 
grain,  2,356  pounds;  grain,  29.4  bushels. 

Golden  Giant  Side — At  Sheridan. — Ripe  August  2olh. 
Yield,  45  bushels. 

Golden  Giant  Side — At  Sundance. — Ripe  August  13th. 
Yield,  32  bushels. 

Golden  Giant  Side — At  Wheatland. — Sown  April  i8th. 
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t  August  17th.  Yield,  45.3  bushels.  Another  plat 
led  46.6  bushels. 

Vick's  40  Lb. — At  Lander.— Sown  May  17th.  Ripe, 
jTist  2ist.     Yield,  20  bushels.     Earlj',  plump  and  heavy. 

Race  Horse — At  Sheridan. — Planted  May  nth.  Ripe 
;u.st  26th.     Yield,  38  bushels. 

Wide  Awake — At  Sheridan. — Planted  May  i  ith. 
E  August  26th.     Yield,  35  bushels 

White  Russian — At  Sheridan, — Sown  May  i8th. 
e  August  26th.     Yield,  25  bushels. 

Clydesdale — At  Sheridan. — Sown  May  i8th.  Ripe 
[ust  26lh.     Yield,  64  bushels. 

Clydesdale — -At  Sundance. — Sown  April  26th.  Ripe 
[ust  3rd.     Yield,  6i  bushels. 

Welcome — At  Sheridan.— Planted  May  i8th.  Ripe, 
[ust  26lh.     Yield,  52  bushels. 

Welcome — At  Sundance. — Planted  April  28th.  Ripe, 
[ust  8th.     Yield,  48  bushels. 

Black  Tartarian— At  Sundance, — Sown  May  8lh. 
e  August  15th.     Yield,  26  bushels, 

BARLEY. 

Two  Rowed. — Four  rows  97  ft.  long  planted  May  i. 
e  August  28.  Yield  per  acre  of  straw  and  grain,  9,642 
nds;  grain,  92,8  bushels. 

Highland  Chief. — Four  rows  97  ft.  long  planted  May 
Ripe  August  27.  Yield  per  acre,  of  straw  and  grain, 
.1  pounds;  grain,  84.2  bushels. 

Highland  Chief. — At  Wheatland- — Sown  April  10. 
e  July  30,     Yield  32.1  bushels. 
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Six  Rowed. — Four  rows  planted  May  i.  Ripe  Au«,'- 
ust  2  2.  Yield  per  acre,  of  straw  and  grain,  8,091  pounds; 
grail, 33. 5  bushels. 

Six  Rowed. —  Another  Plat. — Ripe  August  22.  Yield 
of  straw  and  grain,  6,740  pounds;  grain  75.8  bushels. 

New  Black  (HuUess). — Four  rows  97  ft.  long  plant- 
ed May  I.  Ripe  August  7.  Yield  per  acre,  of  straw  and 
grain,  6,069  pounds;  grain,  47.2  bushels. 

New  Black  (Hulless). — At  Sundance. — Sown  May  3. 
Ripe  July  26.     Yield  22.5  bushels. 

New  Black  (Hulless)  — At  Wheatland.~S(»wn  April 
25.     Ripe  August  7.     Yield  30  bushels. 

CiTKV^ALiER. — One-fourth  acre  sown  April  i6th.  Ripe 
August  7.  Yield  per  acre,  of  straw  and  grain,  11,236 
pounds;  grain,  48.2  bushels.  We  highly  recommend  this 
barley  for  our  State.  The  beards  fall  off  as  the  grain 
ripens,  and  are  out  of  the  way  by  the  lime  it  needs  to  be 
cut.     The  grain  is  large,  white,  plump  and  heavy. 

Manshury. — One-fourth  acre  planted  April  16.  Ripe 
August  10.  Yield  per  acre,  of  straw  and  grain,  4,183 
pounds;  grain,  29  bushels. 

Manshury — At  Wheatland. — Sown  April  loth.  Ript^ 
July  30th.     Yield  31.2  bushels. 

HuLLhss — One-half  acre  sown  April  14.  Ripe  Au<(- 
ust  loth.  Yield  17.5  bushels.  This  variety  is  both  hulless 
and  beardless.     Stand  secured  was  poor. 

Hulless — At  Lander.  — Planted  April  24th.  Rij^ 
August  nth.     Yield  12  bushels. 

Hulless.— At  Sundance. — Planted  May  3rd.  Ripe  Ju- 
ly 26th.     Yield  19.5  bushels, 
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Duck's  Bill At  Sheridan.^ — Sown  May  9th.     Ripe 

list  9th.     Yield  24  bushels. 

Vrkmont    Champion. — At    Sheridan. — Sown    April 

Ripe  JuK-  27th.     Yield  32  bushels. 
Vermont    Champion. — At    Sundance. — Planted    May 

Ripe  August  8th.     Yield  33  bushels. 
Manchester — At  Sheridan. — Sown  April  28th.    Ripe 
26ih.     Yield  32  bushels. 

RYE. 

WiNTEi*. — One-half    acre.       Ripjned     August     7lh. 

d    of   straw    and    grain,    3,461     pounds;    grain,     18.4 

els. 

Winter. — Al    Lander. — Ripe  July    19th.        Yield    22 

els. 

Winter. —  At   Sheridan. — Ripe    August    i8th.       Yield 

ushels. 

Winter.— At  Sundance.— Ripe  July   25th.      Yield  1S.5 

els. 

Winter. — At    Wheatland. — Ripe   July    23rd.       Yield 

bushels. 

Spring. — -One-half   acre    planted    April    13th.       Ripe 

ust  i5ih.     Yield  per  acre  34.3  busliels. 

Spring.— At   Sheridan. — Ripe    August    26th.       Yield 

bushels. 

Spring.^ At    Wlieatland, — Sown    April    loth.      Ripe 

2Sih.     Yield  20.3  bushels. 

Both    spring   and   winter    rye    at    Laramie    produced 


W3'9'«/«^  Erperinutu  Sh 


large,  plump  grain,  the  spring    rye    fji 
heavy  crop. 

CORN. 

Minnesota  King. — At  Sheridan. — 
bushels. 

Minnesota  King.  —At  Wheatland — 
Ripe  September  nth.     Yield  37-i  bush 

Flour  Corn. — At  Sundance. — f 
Ripe  September  loth.     Yield  40  bushel 

Angel  of  Midnight At  Wheatli 

I4lh.     Ripe  September  15th.     Yield  24 

Dakota  Dent.^Ai  Wheatland.— 
Ripe  September  14th.     Yield  9.7  busht 

Ride  Out  Corn.— At  Wheatla 
15th.     Ripe  September  iSth.     Yield  32 

New  Honey  Sweet  Corn. — At  ^ 
ed  May  15th.     Crop  ripened  for  seed, 
market     August     2nd.       Yield    of   see( 
pounds. 

BROOM  CORN.  (Whea 

Japanese. — Planted  May  12th.  H; 
Yield  832  pounds.  Length  of  .ftraw  01 
Pale  yellow.     Quality  good. 

Improved  Evergreen. — Planted  '. 
vested  September  20th.  Yield  1,712  ^p^ 
brush  1 5  inches.  Bright  green .  H 
yielder  and  of  first-class  quality  for  two 
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California  Golden. — Planted  May  i2th.  Harvtsted 
ember  12th.  Yield  1600  pounds.  Length  of  brush  14 
;s.  Bright  yellow.  Of  good  quality. 
Little  Dwarf.— Planted  May  12th.  Harvested 
ember  15th.  Yield  560  pounds.  Grows  a  short,  thick 
1,  8  inches  long.     Bright  yellow. 

FLAX. 

The  fact  that  flax  can  be  raised  successfully  in  Wyo- 
;  has  been  demonstrated.  New  Russian  produced  15.6 
els  of  seed  per  acre.  The  same  variely  grown  for 
produced  a  good  crop.  As  it  has  not  yet  been  tested 
ber,  its  value  can  not  be  reported. 

PEAS. 

Table  Vll  gives  our  results  with  garden  peas.  The 
n  peas  were  picked  off  for  market  during  the  season, 
the  latter  part  of  the  season  those  remaining  on  the 
i  were  allowed  to  ripen  for  seed.  Each  variety  gave 
neld  indicated  of  seed  peas  in  addition  to  the  green  peas 
had  been  picked.  Earliest  varieties  were  Tom  Thumb, 
a  Early  Premium  Gem,  Extra  Early  Daniel  O'Rourke, 
s'Earliest,  and  Alaska.  The  Telegraph  and  Telephone 
:  two  of  the  best  varieties  for  the  table. 
Field  Peas. — At  Wheatland  two  varieties  were 
tn:  Scotchman,  planted  April  2,  was  ripe  August  27th, 
yielded  21.3  bushels  of  seed.  White  Canadian,  planted 
1  2nd,  ripe  August  2olh.     Yield  24.6  bushels. 
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2 

3 
4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 
H 

i.S 
i6 

17 

1 8! 

19 

20 
21 
22 

23! 
24 

25 
26 

27 

28 

29 


Sterling 

Melting  Sugar 

Telegraph 

Blue  Imperial  Dwarf 

Black-ejcd  Marrowfat 

Bliss'  Ever-bearing 

Yorkshire  Hero 

Pride  of  the  Market 

Bliss'  Abundance  

Dwarf  Wrinkled 

Saxton's  Alpha  , 

Tom  Thufub 

Prince  of  Wales  _„. 

VV^hite   Marrowfat 

Telephone 

Champion  of  England 

McLean's  Advancer  

Horsford's  Market  Garden 

American  Wonder 

McLean's  Little  (iem  

Stratagem 

Roval  Dwarf  Marrowfat  

Extra  Early  Premium  Gem 

Extra  Early  Daniel  O'Rourke. 

Lee's  Earliest 

Alaska 

Cleveland's  Rural  New  Yorker... 

Renow  n ^ 

The  Echo 
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Twenty  varieties  were  grown  upon  the  Laramie  farm. 

:w  of  these  matured  seed. 

3war{  Horticultural.  Ready  for  market  August  6ih. 
Seed  ripened. 

vory  Pod  Wax.     A  few  seed  ripened 

Jest  of  All.  Ready  for  market  August  6th.  Did  not 
mature  seed. 

jolden  Eyed  Wax.  Rendy  for  market  August  6ih. 
Did  not  mature. 

jolden  Butler  Pole.     A  few  seed  ripened. 

jcrman  White  Wax.  Ready  for  market  August  30th, 
Did  not  mature. 

[California  Tree.     A  few  ripened. 

Jelroit  Wax.  Ready  for  market  August  8th.  Ma- 
tured. 

•"lageolet  Wax.  Ready  for  market  August  8th.  Ma- 
lured. 

Early  Long  Yellow  Six  Weeks,  Ready  for  market 
August  8th,     Seed  matured. 

Refugee.     Ready  for  m;irket  August  8th.     Matured. 

Early  White  Valentine.      A  few  ripened. 

Crystal  Wa.v.  Ready  for  market  September  ist.  A 
few  ripened. 

Canadian  Wonder.  Reiidy  for  market  August  9th. 
Three-fourths  of  crop  matured. 

Early  Red  Valentine. ,  In  bloom  at  time  of  frost,  Aug- 
ust 27th. 

Black  Wax.  Ready  for  market  at  time  o£  frost,  Aug- 
ust 27th. 

Kentucky  Wonder.  In  bloom  at  time  of  frost,  August 
27th. 

Burpee's  Bush  Lima.  Budded  to  bloom  at  time  of 
frost,  August  27th. 
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19  Burpee's  New  Stringless  Green  Pod 

for  market  iit  time  of  frost,  August 

20  Boston  Small  Pea.     In  bloom  at  time 

27th. 
Boston  Small  Pea  Bean  at  Wheatland.     PI 
Ripe  Sept.  15th.     Yield  15  bushels 


But  a  small  per  cent,  of  the  plants  set 
The  column  giving  the  per  cent,  markelal 
per  cent,  of  the  plants  set  out  which  nr 
heads.  There  was  practically  no  loss  fro 
L,ee's  Excelsior  did  much  better  than  an 
giving  the  largest  yield,  largest  heads,  and 
cent,  of  plants  that  produced  heads. 


i|St.  Denig's  Large  Drumhead  . 
2jLee's  Wonderful 

3  Lee's  E,\celsior 

4  Red  Erfurt 

5|Large  Red  Dutch 

6  Prime  Flat  Dutch 

7  Felder  Kraut 

8  Large  Drumhead 

piLate  Flat  Dutch 
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KOHL  RABI. 

Every  plant  set  out  grew  and  produced  a  head.  They 
:re  of  good  size  and  of  the  best  quaUty.  The  white  and 
rple  were  planted  together,  and  both  varieties  did  equal- 
well.  Yield  15,475  pounds  per  acre.  Weight  ot  12 
gest,  72.3  pounds. 

CAULIFLOWER. 

Plants  set  in  the  open  ground  produced  a  late  crop. 
le  per  cent,  of  plants  which  produced  heads  was  small, 
ley  were  set  out  June  i5ih  and  harvested  October  8lh. 
nely  plants  of  (he  first  menliont^d  produced  41  heads,  and 
the  second  116  plants  were  set  out,  producing  68  heads. 
_  _  _  ^  _  ^.^^„^         ^VeTghT" 

I       lll^_       I  Larf{e-t 

"Snow"Bair~  Seed  "fi-onri'7H7&  Co7  VT.^^  12=^^5^ 
Snow  Bali.      Seed  from  U.  S.  j    2,588     [    27.2 

Heatis  small  but  firm,  white  and  tender. 


COST  AND  PROP 

OF 

GROWING  WHEAT 

This  is  ihf  second  season  that  the  record  i 
ncre  of  wheat,  lo  determine  cost  and  profit,  has 
out  upon  all  ihe  experiment  farms.  Attention 
the  tirst  report,  in  liuHetin  No.  17.  Tht^  tablt 
results  for  1893  is  inserted  with  Table  V'lII,  ; 
cost  and  profit  hist  season.  Upon  larger  areas 
producing  the  crop  would  be  much  less.  In 
Shortridge  of  Nonh  Dakota  stilted  that  bv  tht 
proved  machinery  he  had  reduced  the  cost 
wheat  to  $4.50  and  $5.00  per  acre.  The  ai 
for  1893  was  $8.S6  per  acre;  in  1894  the  a' 
from  the  six  trials  shown  in  the  tabic  was  $8.5^ 
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SMALL  FRL 


Only  a  short  report  of  the  results 
mie  is  here  fjiven.     So  many   varieties 

thie  Sub-Stations  that  abundant  materi; 
a  fruit  bulletin  when  the  notes  for  189; 

On  the  Laramii:  Experiment  Fa 
berries,  raspberries  and  ;;rape3  have  n 
they  have  died  during  the  dry  winters, 

The  Laramie  Farm,  situated  on  tl 
exposed  thai  the  conditions  are  as  unf.i 


Taking  ihis  fact  into  ac 

re  encouraging.     The  gi 

When  wind-breaks  ha' 

/  of  the  smaller  fruits 


be  obtained. 
far  obtained  a 
high   winds, 
protection,  mat 
be  successful. 

The  entire  ab,sence  of  fruits  in  ih 
which  promise  success  worthy  of  exter 

Cun^ants  are  the  only  fruit  which 
iug  as  yel.  They  were  set  out  in  Ma 
being  Red  Cherry,  White  Grape,  Fay 
pies,  Crandall,  and  Long  Bunch  Hol'i; 
through  the  winters  without  protection 


pi_Axe   IV. 


RED  CHERRY  CVRRANT. 


Small  J^ruils.  Si 


in  Plate  IV  bore  the  heaviest  crop,  with  White 
and  Fay's  Prolific  as  second  best  yielders.  The 
varieties  bore  only  a  small  amount  of  fruit.  The 
all  is  a  rapid  grower  and  would  be  valuable  here  for 
ental  purposes.  Currants  should  be  protected  from 
nd,  as  when  in  bearing  the  weight  of  the  fruit,  com- 
with  the  force  of  the  wind,  breaks  the  branches. 
i  Gooseberries,  Houghton  and  Industry  have  died. 
plants  of  Smith  and  Chas.  Downing  are  still  alive, 
iy  have  made  small  growih  and  show  no  tendency  to 
Japanese  Wineberry  and  Juneberry  have  lived  with- 
nter  protection. 
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On  account  of  the  mean  annual  tcmpuriiiurt;  of  the 
■  1894  being  lower  than  the  preceding  year  the  casual 
rver  would  infer  that  the  climatic  condilion.s  (or  (he 
vth  of  crops  were  not  as  good.  Bui  we  find  that  the 
n  temperature  was  due  to  the  extreme  cold  weather  of 
lary,  February,  November  and  December,  while  the 
ths  of  April;  May,  June,  July  and  August  were  much 
mer  than  the  corresponding  months  of  1893,  and  89  per 
.  of  the  annual  precipitation  at  Laramie  occurred  be- 
;n  April  and  October,     The  temperature  and  precipita- 

during  the  growing  months  were  quite  favorable  on 
Laramie  Plains.  Nearly  the  same  relative  conditions 
'ailed  elsewhere  throughout  the  State. 

There  were  no  heavy  storms  in  1893  or  1894,  at  Lar- 
;,  as  in  the  two  preceding  years  in  the  month  of  June, 
well  the  annual  amount  of  precipitation.  During  the 
:  of  1893  the  rain-fall  throughout  the  eastern  part  oi  the 
e  was  very  small,  the  amount  at  Laramie  being  only 
.  inches,  the  smallest  amount  on  record  for  this  region, 
'  a  little  over  one-fourth  of  the  normal  precipitation  as- 
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certained  from  the  records  kept  at  Ft.  Sander 
south  of  Laramie,  from  the  year  1869  to  1876 
precipitation  being  for  that  time  12.92  inch) 
there  were  only  7-63  inches  at  this  Station 
over  half  the  normal  amount,  but  nearly  all  of 
ing  the  growing  season.  There  were  6.84  in 
from  April  1st  to  October  ist,  distributed  i 
April,  1. 51  inches;  May,  0.42  inches;  June,  0.6; 
1.41  inches;  August,  1.2C  inches;  and  Se[ 
inches.  The  greatest  annual  precipitation  rei 
State  by  the  Observers  who  report  to  us,  w: 
dance — 19-99  '"ches.  In  the  month  of  June 
May  3.18  inches  fell  at  that  place. 

The  largest  monthly  rain-fall  recorded 
Kara  during  the  month  of  June,  viz:  5.01  inch 

At  Laramie  the  greatest  amount  durir 
storm  was  0.69  inches  in  July.  At  Lander,  i 
March.  At  Saratoga,  0.80  inches  in  March, 
i.oo  inch  in  March.  At  Wheatland,  1,25  ii 
and  July.  At  Sundance  1,62  inches  in  Ma 
Sundance  and  Wheatland  combined  had  37.7 
cipitation  in  1894  and  26.82  inches  in  1893. 
and  Wheatland  it  was  nearly  double  the  pn 
while  at  Sundance  it  was  nearly  21  per  cent, 
1893.  At  Lander,  Saratoga  and  Sheridan 
inches  against  38.74  inches  the  preceding  yeai 
sharing  about  equally  the  small  difference. 

Ttie  mean  relative  humidity  or  per  cent,  i 
Laramie  was  lower  than  the  two  previous  yea 
in  1892  and  56.9  in  1893,  and  56.4  in  1894. 
driest  .month,  with  only  43.4,  and   May,  Octc 
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nber  were  nearly  as  dry.      The    mean  dew-point  was 
ne  higher. 

EVAPORATION  AT  LARAMIK. 

Evaporation  from  water  surface  is  measured  by  means 
a  Hook  Gauge,  measurements  being  taken  every  day 
t  ihe  water  is  not  frozen.  A  lank  of  galvanized  iron 
ding  one  cubic  meter  of  water  is  used.  Care  is  taken  to 
;p  the  lank  nearly  full,  that  evaporation  maj'  not  be  in- 
fered  with.  Evaporation  can  not  be  accurately  obtained 
ring  the  winler  months.  For  six  months  from  April  26th 
October  27th,  it  was  37,166  inches.  During  the  lime 
water  was  not  frozen,  it  was  as  follows: 

April  26  to  30 0.906 

May   6.060 

June 7-492 

July 6.690 

August 6.376 

September 6.436 

October  i  to  27 _,  .  3.3^6 

EXPLANATION    OF    TABLES. 

Temperature.^ The  mean  temperature  at  the  Experi- 
:nt  Farms  is  taken  from  the  maximum  and  minimum  read- 
^s.  At  Bates'  Park  (Freelandl  the  observations  are  taken 
Mrs.  C.  M.  Cheney  three  times  dailj',  at  7  a.  m.,  2  p,  m. 

i  9p,  m.,and  the  mean  for  each  day  is  found  by  the  formula 

At  Inyan  Kara  the  observations  are  taken  by  S.  A. 
)ung. 

At  Dobin  Springs  (Casper)  the  observations  are  laken 
Martin  J.  Gothburg. 
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At  both  placts  readings  are  taken  t 
m.  and  7  p.  m.  The  mean  is  obtained  b 
of  the  daily  readings  by  two.  This  prol 
a  little  too  high  for  sumniL-r  months,  but 
the  actual  mean  in  the  cold  months  as  th 
mum  and  minimum  readings,  since  durin 
minimum  temperature  usually  occurs  ne 
and  the  maximum  between  2  and  3  c 
daily  range  of  temperature  is  the  diffe 
maximum  and  minimum  readings. 

In  Table  IV  the  records  of  the  Ai 
complete,  as  the  instrument  was  out  of 
month.  Consequently  we  recorded  the 
months  e.\"ccpt  September,  but  the  anni 
not  give. 

The  precipitaiion  at  each  Experin' 
Table  V  is  observed  by  the  Superinter 
for  Cheyenne  was  furnished  by  the 
Weather  Service.  For  Bates'  Park  (Fi 
M.  Cheney,  for  Trelona  by  J^imes  Jacks 
by  S.  A.  Young,  for  Hat  Creek  by  An 
Sybille  by  A.  E.  Bridger,  for  Dobin  S|: 
by  Martin  J.  Gothburg,  The  obser\ 
were  made  by  the  Assistant  Meteorolo 
menl  Station,  Fred  Nelson.  Thanks  ar 
observers  for  tlic  interest  taken  and  time 
the  records. 
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table  iii. 
Wekkly  Means  of  Soil  Ti 
laramie  iso. 


Air  Ten 


Inchth,  [ncheit'lnchee 


,11-=; . 

1,1.1 

31.9 

.V.-o 

,17-6 

1«..3 

.w-s 

,o6 

404 

4(.4 

47-2 

4S7 

4.S.9 

475 

47.1 

M-S 

^4-1 

."■I 

S4.b 

S4-S 

55-7 

.S7-4 

<;S.i 

S7I 

576 

636 

64.' 

64.8 

6a.6 

t-J-T 

64..I 

6a  ft 

.007-4 

.0335 

1,0184 
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Table  III — Continued. 
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65.6 
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693 
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GENERAL  SUMN 


Highest  Temperature — Laramie,  8; 
er,  94,  July  lo;  Saratoga,  88,  July  io;Sh 
27;  Sundance,  94,  July  30;  Wheatland,  9 

Lowest  Temperature — Laramie,  — 
Lander,  — 24,  February  20;Saratoga,  — 
Sheridan,  — ^6,  January  24;  Sundance, 
Wheatland,  — 22,  January  26. 

Highest  Monthly  Range  of  Temp. 
30,  August;  Lander,  35.9,  August;  Sar 
ber;  Sheridan,  38.9,  August;  Sundanc 
Wheatland,  37.8,  September. 

Lowest  Monthly  Range  of  Tempi 
19.9,  January;  Lander,  21.8,  March;  Sara 
Sheridan,  24.5,  March;  Sundance,  18.9, 
land,  22.8,  March. 

Highest  Annual  Mean  Temperature 

Lowest  Annual  Mean  Temperature; 

Average  Meun  Temperature  for  tl 
Experiment  Farms — Laramie,  Lander,  £ 


T^otes  on  climate,  ^S 

undance;  41.7.         The    observations    at   Wheatland 

nterrupted  on  account  of  broken  instrument. 

reatest   Annual   Precipitation— 19.59  inches  at  Sun- 

owest  Annual  Precipitation — 7,63  inches  at  Laramie. 

verage  Precipitation  in  1894  for  the  places  furnishing 

;te  records  as  given  in  the  tables,  12.42  inches. 

illing  Frost  at  Saratoga  June  14. 

ight  Frost  at  Laramie  May  24  and  25. 

ail  and  Snow  at  Sheridan  April  18. 


►ther  Observations  at  Laramie. 

ighest  Terrestrial  Radiation — ii.o,  September  27. 
owest  Terrestrial  Radiation — 0.0,  April  12  and  April 

owest  Relative  Humidity — 10.6,  June  26, 

[ean  Relative  Humidity  for  the  year,  56.4. 

ighest  Dew-Point — 56,2,  July  3. 

owest  Dew-Point — 23.0,  December  28. 

[ean  Dew-Point  for  the  year — 22.5. 

reatest  Monthly  Evaporation — 7.492  inches. 

otal    Evaporation    for   six  months  from  April  26  to 

;r  27 — 37- 166  inches. 
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Highest  Barometer— 23.389,  July  i. 
Lowest  Barometer — 22.531,  January  3. 
Mean  Barometer  for  the  year — 23.054. 
Prevailing  direction  of  the  wind — South- 
Greatest  Velocity  of  Wind — 56  miles  p 

15,  June  6. 

Greatest  Number  of  Miles  traveled  in 

12,265  niiles,  March. 

Greatest  Number  of  Miles  in  one  day — 
The  Anemometer  being  out  of  order  dui 

September,  we  would  refer  you  to  Table  Nc 

data  concerning  the  wind. 
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WATER  ANALYSES. 


E.  E.  SLOS.S0N. 

Water  as  found  in  nature  is  never  pure,  but  always 
lins  in  solution  a  greater  or  less  amount  of  foreign 
ances  derived  from  the  air  and  from  the  soil  through 
h  it  runs.  Whether  the  dissolved  matter  is  beneficial, 
ious  or  neither,  depends  on  the  use  to  which  the  water 
be  put.  Substances  which  are  obnoxious  in  drinking 
r  may  be  of  benefit  in  irrigation  water,  and  a  water 
:ould  not  be  used  in  a  boiler  may  be  of  great  value  for 
[:inal  purposes.  The  natural  waters  of  Wvoming  are 
fferent  in  character,  varying  from  the  melted  snow  in 
lountain  brooks  to  the  saturated  solutions  of  alkaline 

in  the  plains,  that  it  is  desirable  to  determine  their 
osition  before  making  plans  for  their  use.  It  is  of 
;ular  importance  that  the  character  of  the  water  used 
rigation  should  be  ascertained,  in  order  to  know 
ler  it  is  suited  to  the  purpose,  or,  if  it  is  not  of  good 
y,  how  to  use  it  without  injury  to  the  land.  The 
nt  bulletin  includes  analyses  of  all  the  irrigation  waters 

on  the  Experiment  Stations  in  Wyoming,  and  com 
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parative  analyses  of  the  water  of  thu  entering  and  was 
weirs  on  the  Laramie  farm  for  two  seasons.  A  number 
analyses  made  during  the  past  three  years,  of  spring  ar 
well  waters  used  for  domestic  or  mechanical  purposes  at 
of  mineral  waters  collected  by  the  Station,  have  been  ii 
eluded. 

THE  INTERPRETATION   OK    WATER  ANALYSES. 

While  to  understand  the  full  significance  of  a  wait 
analysis  requires  a  considerable  knowledge  of  chemistr; 
yet  the  acquirement  of  the  meaning  of  a  very  few  tern 
and  attention  to  a  few  simple  principles  will  enable  anyon 
to  determine  the  fitness  of  a  water  for  any  particular  pui 
pose  or  the  relative  value  of  different  samples. 

The  niineral  matter  taken  up  by  water  in  its  passag 
through  the  ground  consists  chiefly  of  a  class  of  subslana 
known  as  salts  from  their  resemblance  to  common  sal 
Salts  consist  of  two  parts;  an  electro-positive  or  basic  corr 
ponent  and  an  eleclro-negative  or  acid  component.  0 
dissolving  in  a  large  quantity  of  water  the  salts  separat 
into  these  two  parts;  so,  for  example,  potassium  sulphate  i 
not  present  in  a  mineral  water  as  K3SO4  but  as  Kg  an 
SO4.  The  amount  of  these  two  components  is  what  i 
actually  determined  in  a  water  analysis  and  the  only  cor 
rect  method  is  to  report  the  results  in  that  form,  as  is  no\ 
the  custom  in  purely  scientific  work.  Since,  however,  t 
adopt  this  way  of  stating  results  in  a  popular  bulletii 
would  make  it  less  intelligible  to  the  ordinary  reader,  a 
well  as  render  comparison  with  previous  analyses  mon 
difficult,  it  has  been  thought  necessary  in  this  case  to  foUov 
the  old  method  and  report  bases  and  acids  as  oxids  wher 
pobsible. 
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As  we  are  more  familiar  with  salts  than  with  acids  and 
es,  it  is  customary  to  report  them  also  in  combination  as 
s.  The  manner  of  combining  them  is  purely  arbitrary, 
:e  a  natural  water  does  not  contain  separate  salts  but 
*ely  their  components  in  a  state  of  equilibrium  dependent 

the  kind  and  relative  amounts  of  the  compounds,  the 
[ree  of  dilution  and  the  temperature.  Any  mixture  of 
s,  if  it  contains  the  same  amount  of  basic  and  acid  com- 
lents,  would,  if  dissolved,  produce  exactly  the  same 
leral  water.       We  can   easily  see,  then,  the  absurdity  of 

statements  frequently  found  in  advertisements  of  mineral 
;ers,  such  as,  for  example,    "The  lithia  in  this  water  is  in 

form  of  a  carbonate  and  is  therefore  of  more  value  than 
sre  it  exists  as  chlorid",  for  whether  it  is  reported  as 
bonate  or  chlorid  depends  merely  on  the  fancy  of  the 
Jyst,  An  analysis  stated  in  the  form  of  salts  means 
ply  that  the  given  weight  of  the  salts  dissolved  in  the 
en  volume  of  pure  water  would  give  a  mineral  water 
nlical  with  that  analyzed.     Unfortunately,  chemists  are 

agreed  as  to  the  best  way  of  reporting  the  analytical 
ults,  so  analyses  calculated  in  different  ways  cannot  be 
ipared  without  recalculating. 

There  is  also  great  diversity  in  the  units  used  in  stating 
ter  analyses.  Since  in  many  analyses  the  salts  are  re- 
ted  as  so  many  grains  in  one  United  States  gallon,  the 
lyses  in  this  bulletin  are  in  some  cases  calculated  in  that 
m  to  facilitate  comparison.  This  is  supposed  to  be  a 
pie  form,  but  as  a  matter  of  fact  very  few  persons  have 
efinite  mental  conception  of  what  is  the  proportion  of, 
,  ten  grains  to  a  gallon,  or,  indeed,  could  even  tell  how 
ny  grains  of  water  there  are  in  a  gallon.     It  is  much 
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easier  for  anyone  to  comprehend  the  results  if  reported 
the  metric  system  as  grams  per  liter,  for,  since  one  Jiler 
pure  water  weighs  one  thousand  grams,  il  is  sufficiently  s 
curate  for  all  practical  purposes  to  say  that  grams  per  h 
is  the  same  as  parts  per  tfionsaiitl.  Thus,  if  a  water  contai 
two  grams  per  liter  of  total  solids  we  see  at  once  that  ik 
are  two-tenths  per  cent,  of  mineral  matter,  or  two  poun' 
in  one  thoixsand  pounds  of  the  water.  This  is  not  strict 
accurate,  for,  of  course,  a  liter  of  water  containing  dissolve 
mineral  matter  must  weigh  more  than  one  thousand  gran 
hut  the  difference  is  too  slight  to  be  ordinarily  taken  in 
consideration.  In  dealing  with  a  strong  mineral  waicr  it 
more  exact  to  use  the  specific  gravity,  for  in  the  case  of 
water  of  1.002  specific  gravity,  grams  per  liter  is  parts  t 
weight  in  1002  parts  instead  of  1000. 

SUITABILITY  OF  WATER  KOR  VARIOUS  PURPOSES. 

Dottustic  Purposes.  The  most  objectionable  ingredit 
in  drinking  water  is  organic  matter,  as  it  indicates  previoi 
contamination  witii  decomposing  animal  or  vegetable  r 
mains  and  the  possible  presence  of  disease  germs,  Orpan 
matter  is  generally  estimated  by  determining  the  amouni  1 
ammonia  in  a  free  state  and  that  formed  by  the  dccompos 
tion  of  albuminoids.  The  Laramie  City  water  is  Ihe  onl 
one  analyzed  in  this  way,  as  most  of  the  other  waters  wti 
taken  directly  from  springs  or  artesian  wells  where  th''' 
was  no  reason  to  suspect  organic  matter  in  injurioi 
amounts. 

The  character  of  the  mineral  matter  in  drinking  waic 
is  not  usually  of  importance  unless  the  quantity  should  be  s 
great  as  to  have  a  medicinal  effect,  as  in  the  case  of  alka 
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:ers.  For  other  domestic  uses  such  as  cooking  and 
ihing  the  presence  of  considerable  amounts  of  calcium 
ne)  and  magnesium  sahs  is  objectionable,  as  they  make 
water  hard.  If  these  salts  are  carbonates  they  may  be 
lart  removed  by  boiling  with  water,  by  which  process 
y  are  rendered  insoluble  and  the  water  may  be  drawn 
from  the  deposit.  Boiling  with  sodium  carbonate  (sal 
a)  precipitates  almost  all  of  the  calcium  and  magnesium 
s. 

Water  Jor  Steam  Boilers.  Mineral  salts  act  injurious!}' 
boilers  in  two  ways;  by  corrosion  of  the  interior  and  by 
losition  of  scale.  Chlorids,  and  especially  magnesium 
arid,  are  the  most  active  agents  in  corroding  boilers,  for 
y  decompose  slightly  on  heating  and  give  off  acid  fumes 
ich  attack  the  exposed  iron.  The  amount  of  scale-form- 
ingredients  in  a  water  may  be  estimated  by  summing  up 
arately  the  difhcultly  soluble  and  the  easily  soluble  salts 
ording  to  the  following  scheme: 

Easily  Soluble—  Difficuhly  Soluble- 

Mum  chlorid,  NaCl  Silica,  SiOg 

(common  saltl     Calcium  carbonate,  CaCOg, 
Hum  sulphate,  NajSO^,  (limestone) 

(Glauber's  salt)     Calcium  sulphate,  CaSO^, 
lium  carbonate,  NagCO^,  (gypsum) 

(sal  soda)      Magnesium  carbonate, 
assium  sulphate,  KjSO^  MgCOg. 

assium  chlorid,  KCl 
gnesium  chlorid,  MgClg 
gnesium  sulphate,  MgS04, 
(Epsom  salt). 
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On  evaporating  water  containing  these  the  difficult 
soluble  salts  will  first  be  thrown  down  and,  if  not  frequeni 
removed,  will  collect  in  the  boiler  and  form  a  hard  coatit 
or  shell  which  hinders  ihe  transmission  of  heat  and  m: 
cause  an  explosion.  Calcium  sulphate  is  rather  worse  ih; 
calcium  carbonate,  for  the  latter  becomes  largely  in«o!ub 
as  soon  as  the  water  is  heated  and  collects  at  the  bottom 
a  loose  powder  which  can  be  renioved  by  "blowing  off 
while  calcium  sulphate  is  left  as  a  dense  hard  crust  whe 
the  water  evaporates.  Magnesium  and  calcium  carbonat 
may  be  in  great  part  removed  by  treating  the  water  in 
large  settling  tank  by  Clark's  process,  which  consists 
adding  milk  of  lime  (quicklime  mixed  with  water)  in  suii 
cient  quantity  to  almost  produce  alkalinity.  This  curioi 
reaction,  by  which  lime  is  removed  by  adding  lime,  depeoi 
on  the  fact  that  calcium  carbonate  is  held  in  solution  by  i 
excess  of  carbonic  acid  in  the  water.  If  this  carbonic  ac 
is  converted  to  calcium  carbonate,  then  all  the  calcium  ca 
bonate  is  precipitated  and  after  allowing  to  stand  for  son 
time  the  purified  water  may  be  drawn  off.  The  amount 
lime  to  be  added  may  be  calculated  or  determined  by  e 
periment. 

Mineral  Waters.  Although  all  natural  waters  conta 
mineral  matter,  the  term  mineral  water  is  only  applied 
that  which  contains  some  rare  substance  or  a  large  quanti 
of  common  ingredients.  It  is  impossible  to  give  any  gen 
ral  rule  for  the  interpretation  of  the  analysis  of  miner 
water  and  a  discussion  of  the  subject  is  apart  from  the  o 
ject  of  this  bulletin.  Any  competent  physician  can  give  tl 
therapeutic  action  of  the  salts  contained  and  con  decii 
from  the  analysis  what  would  be  the  probable  effect  of  ll 
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r  on  the  human  system,  but  the  action  of  such  complex 
ares  is  so  dependent  on  slight  variations  in  the  amount 
rharacter  of  the  ingredients  and  on  their  relative  pro- 
ons  that  it  is  only  by  years  of  experience  that  their 
L'inal  value  can  be  satisfactorily  ascertained.  It  is  prob- 
that  the  reputation  of  some  of  the  famous  mineral 
rs  is  based  more  on  extensive  advertising  and  on  (he 
inaiion  of  the  patients  than  on  the  composition  of  the 
r,  and  it  is  certain  that  attractive  hotels  and  skillful 
icians  account  for  a  large  part  of  ihe  popularity  of  a 
h  resort.  It  sometimes  happens  in  Wyoming  ihat  we 
a  man  denouncing  the  "alkali  water"  of  the  Slate  white 
cape  its  deleterious  effects  hi;  imports  for  his  table  use 
ropean  water  which  contains  a  much  greater  quantity 
e  same  salts. 

IRRIGATION  WATER. 

Watering  by  irrigation  is  quite  different  from  watering 
ain  in  its  effect  upon  the  quantity  and  position  of  the 
lie  salts  in  the  soil.  In  humid  regions  the  pure  rain 
r  passes  largely  through  the  soil  and  drains  off,  carry- 
Kviih  it  part  of  the  soluble  salts.  In  the  arid  region, 
re  the  drainage  is  slight  and  the  evaporation  greater, 
;r  containing  mineral  sails  is  applied  lo  the  ground  and 
ivater  evaporates  leaving  the  salts.  Thus  in  the  first 
pure  water  is  given  to  the  soil  and  water  containing 
iral  salts  withdrawn  below,  while  in  the  second  case 
■r  containing  mineral  salts  is  given  to  the  soil  and  pure 
;r  withdrawn  from  the  surface.  The  effect  in  the  first 
is  to  decrease  and  in  the  second  to  increase  the  amount 
iluble  salts.     In  the  arid  region,  therefore,  the  soluble 
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mineral  matter  will  continually  increase  until  in  time 
proportion  becomes  so  great  as  to  interfere  with  agrii 
ture. 

ALKALI. 

The  word  alkali  is  applied  to  those  soluble  salts  of 
alkali  metals  iind  alkaline  earths  which  accumulate  on 
surface  of  the  ground  in  the  arid  regions,  often  to  such 
extent  as  to  be  injurious  to  vegetation.  Although  the  it 
is  not  sirictiy  accurate  from  a  chemical  standpoint,  yet  i 
more  nearly  exact  in  its  meaning  than  most  scientific  wo 
in  common  use,  and  there  seems  to  be  no  reason  whi 
should  be  debarred  from  good  usage  by  keeping  it  in  qu 
alien  marks.  The  composition  of  alkali  varies  greatly 
it  is  chiefly  composed  of  tKe  chlorids,  sulphates,  and  c 
bonaies  of  sodium  and  potassium,  and  sulphate  of  magn 
ium.  Sulphate  of  lime  is  also  generally  present  but  as  i 
comparatively  insoluble  and  is  not  injurious  to  vegetation 
is  not  properly  included  m  the  term  alkali.  The  potassii 
salts  and  the  nitrates  and  phosphates  sometimes  found 
alkali  are  plant  foods  and  therefore  beneficial.  Of  i 
sodium  salts  which  form  the  principal  part  of  most  alK 
the  carbonate  is  the  most  injurious,  and  spots  where  it  p 
vails  are  often  black  with  decomposed  vegetable  matter, 
account  of  which  it  is  generally  called  "black  alkali."  T 
black  alkali  can  be  converted  into  the  comparatively  harmli 
sodium  sulphate  by  treatmg  the  land  with  calcium  sulphi 
(gypsum)  as  has  been  shown  by  the  California  Agricuhu 
Experiment  Station.  With  the  e.vceplion  of  several  lar 
deposits,  as  in  Natrona  County,  sodium  carbonate  does  i 
occur  in  Wyoming  to  any  great  extent.     Only  two  or  ihi 
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ities  on  river  bottoms  where  birick  alkali  occurs  have 
reported  to  this  Station.* 

On  the  other  hand  sodium  sulphate  is  present  in  almost 
/yoming  soils  and  waters  to  a  remarkable  extent  and 
any  places  large  areas  are  covered  with  a  thick  white 
ng  of  almost  pure  sodium  sulphate,  and  deposits  of 
ral    feet    in    thickness    occur    in   the  beds  of  dried-up 

'■+... 

The  injurious  effects  of  alkali  are  not  due  so  much  to 
ixcessive  quantity  of  soluble  salts  in  the  soil  as  to  the 
thai  the  water  charged  with  them  is  continually  being 
.n  to  the  surface,  where  it  evaporates  leaving  a  crust  of 
li.  Frequent  cultivation  checks  this  action  b)'  lessening 
poralion  and  the  soil  can  be  cleared  of  its  alkali  by 
ough  drainage. 

Since  where  the  drainage  is  slight  tJie  salts  in  the  irri- 
jn  water  are  almost  all  deposited  in  the  soil,  a  knowledge 
le  composition  of  irrigation  water  is  of  great  importance 
leciding  whether  it  is  suitable  for  the  purpose,  Con- 
rable  areas  of  fertile  land  in  the  arid  region  have  be- 
e  alkali  deserts  in  a  few  years  by  irrigating  with  water 

*  Wvoming  Aj-rkiilturiil  EKperiinent  Station  has  been  engaged 
■vcral  veart.  in  a  sliidv  of  lUe  eftefls  of  alkali  in  Ilie  soil  and  the  best 
oils  for  eliminiitin);,  and  we  will  be  glad  lo  get  reports  from  all 
of  the  Slate  a*  lo  llie  amount  and  kind  of  iajury  done  lo  vegetation, 
samples  of  alkali  ^ent  lo  tbe  Station  will  be  analj^ed  qualitatively 
>f  charge  and  iidviee  given  as  to  its  treatmenl.  For  such  an  exam- 
in  a  few  ounei  s  scraped  from  the  lop  of  the  soil  is  KuRicient. 

t  The  relative  abuiidiinct^  of  these  two  salts  is  quite  in  accordance 
Prol'.  Hilgard's  theory  of  the  origin  of  sodium  carbonale  in  the  soil. 
Dept.  of  Agriculture,  Weather  Bureau,  Bulletin  No.  3.  The  Rela- 
)f  Soil  lo  Cli.uale, 
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containing  injurious  salts.  It  is  not  wise  to  invest  mone 
extensive  irrigating  systems  before  finding  out  whether 
water  supply  is  suitable  for  the  purpose.  All  irrigat 
waters  contain  the  alkali  salts,  but  in  some  the  amount  is 
small  and  the  character  of  the  salts  so  innocuous  that  th 
is  no  practical  risk  of  their  ever  causing  an  excess 
alkali. 

INTERPRETATION  OF  ANALYSES  OF  IRRIGATION  WATER 

In  judging  the  suitability  of  a  sample  of  water  for  i[ 
gating  purposes,  the  classification  of  salts  given  on  pa 
r03  may  be  used.  The  easily  soluble  sails  of  this  list  ci 
stitute  the  alkali  and  in  the  analyses  of  irrigation  water  i 
sum  of  these  is  reported  separately.  It  must  be  reme 
bered,  however,  that  these  salts  are  not  all  harmful.  < 
the  contrary,  the  potassium  salts  are  very  valuable  a 
unfortunately  are  never  added  by  irrigating  in  sufficit 
amount  to  compensate  for  that  taken  up  by  the  crops  a 
removed  in  harvesting.  Sodium  chlorid  and  magnesiu 
salts  rarely  make  trouble,  while  sodium  carbonate  is  mo 
injurious  than  sodium  sulphate. 

METHOD  OF  ANALYSIS. 

The  size  of  the  sample  of  water  obtained  for  anaUi 
varied  from  50  cc.  to  50  liters,  consequently  the  methi 
and  completeness  of  the  analyses  are  not  the  same.  Tl 
samples  collected  outside  Laramie  were  two  to  eight  liiei 
The  methods  given  by  Prof.  Gooch  in  his  analysis  of  il 
waters  ot  Yellowstone  Park*  were  followed  more  close 
than  any  other,  particularly  in  the  determination  of  lith 

•U.  S.  Geological  Sarvej',  Bulletin  No.  47. 
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arbonic  acid.  The  residue  from  evaporation  was  al- 
examined  with  the  spectroscope  for  rare  metals. 
A  was  almost  always  found  unless  the  sample  of  water 
very  small.  Where  carbonic  acid  was  actually 
led  it  is  noted  as  determined  (del.) ;  in  all  cast's  where 
s  mere]}'  calculated  to  satisfy  the  bases  it  is  marked 
,)  The  total  solids  were  roughly  checked  by  evapor- 
to  dryness,  and  the  bases  were  more  exactly  verified 
inverting  into  sulphates;  determination  being  made  in 
:ate  when  there  was  a  discrepancy  or  vyhen  an  unusual 
,  was  obtained.  Silica  was  always  treated  with  hydro- 
c  acid  when  present  in  any  considerable  amount.  In 
ining  to  form  salts  the  bases  were  taken  in  the  order, 
:,  Na,  Mg,  Ca,  and  the  acids,  CI.  SOa,  COg. 

ANALYSIS  OF  IRRIGATION  WATERS. 

Laramib  Experiment  Farm. 
Fhe  Laramie  Experiment  Farm  is  irrigated  from  the 
:er  Canal,  which  obtains  its  water  from  the  Laramie 
•  about  twenty  miles  above  the  farm.  To  ascertain 
robable  future  effect  of  irrigating  with  this  water  on 
Dmposition  of  the  soil  it  was  necessary  to  analyze  and 
ure  both  the  water  which  ran  on  the  land  and  that 
1  ran  off.  For  this  purpose  entering  and  waste  weirs* 
self- registering  apparatus  were  put  in  and  records 
of  the  flow  of  water  on  each  plat  of  ground  during  the 
n. 

Samples  of  water  were  taken  for  analysis  on  three  oc- 
is,  the  summer  of  1894  and  spring  and  fall  of  1895.  As 
•ops,  the  land  and  the  way  of  irrigating  were  all  differ- 
t  is  thought  the  general  results  of  these  will  apply  to 
rdinary  cases. 
♦Bulletin   No.  8,  Wvo.  Ag.  Exp,  Sta.     Irrigation  and  the  Duly  of 
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IRRIGATION  OF  JULY   19,  1894. 
One  and  one-tenth  acres  of  mixed  crops,  chiefly  fl; 
barley  and  cow-pea,  were  irrigated  by  flooding.     The  rt 
ords  of  the  weirs  were  as  follows:* 

Entering  Weir — ■ 

\Yi  hours,  .2  foot  4515  cu,  ft.  per  sec.  143^. 

3?^  hours,  .22  fool  .5315  cu,  ft,  per  sec.  704O. 

lYi  hours,  .23  foot  -5592  cu.  ft.  per  sec.  5032. 


145" 


Water  ran  on,  pounds  per  acre,  814,944, 

Waste  Weir— 

4  hours,  .0715  cu.  fl.  per  second       1029.6  cubic  fei 
Water  ran  off,  pounds  per  acre,  57,822. 


's      I   Wasle  Wiiler   ' 


_^______ Liter 

Insoluble  Matter .1779 

Silica.  SiOj   - '.1005 

Iron  &  Alumina,  Ye,  Oj,  Alj  O,  ,  .'M\^ 

I'otnsh.  Kj  O  .0013 

.Soiln,  Nh,  O 1 .0342 

Lime,  CaO 0361 

Magneiia.  M)(0 1  .ooji 

Hvdrocliloric  ucid.  fl ■  ooss 

Siilphuric  acid,  SO,  I  .0117 

Carbonic  acid,  COj  (calt,) I  .0448 

(Le.^sOequiv.  o(Cl) (.fx.i2)  _ 

Total  Solids !". 

*All  of  (he  irrigation  data   w 
AjjriculluriM  of  '.he  Station. 


rnislied  bv  Prof.  B,  C.  I 


Water  Analyses, 


s  Calcllated  as  Salts. 


Irrigation 
Waaler 

Waste 

Saltx 

1      Water 

Depo-itrd 

Grams 

1      Grams 

per  Liter 

1  per  Liter 

1  per  Acre 

.loos 

■0873 

d  Alumina   Fe,  O,    Al,  O, 

jmchlorid,  KCl.; 

,0037 

■ooy; 

=-S 

chlorid.  NaCl 

.1149 

(       .0030 

ium  sulphate,  MgSO,  

. 

__ 

carbonate,  Naj  L'Oj  

■0377 

33  3 

ri  carbonate,  CaCO, 

.0628 

-05  i? 

iuiT.  carbonale,  MgCO,  

.0046 

■779 

1       -34+9 
'       -7539 

otal  Solids 

IRRIGATION  OF  MAY  14-25,  tSyj. 
"irst  irrigation  of  potatoes.  Amount  of  land  irrigated 
544  square  feet.  Water  running  on  land  May  24,  6 
,  15  minutes;  May  25,  7  hours,  35  minutes.  Total 
It  of  water  used,  8,897.8  cubic  feet  or  624,000  pounds 
:re.     No  waste  water  ran  off. 


lie  Matter 

SiOi    

id  Alumina,  hd  Oj,  Al,  0| 

,  K,  O 

N'a,  O 

sia.  MgO  "r!ZZ™™IZ"™~ 

chloric  acid.  Cl._ 

iric  acid,  SOj - 

lie  acid,  COj  (calc.) 

*  O  eqaiv.  of  CI) 

rolal  Solids _ 
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Analysis  CALfui 


ica,  SiOi  -.. 

iolubte  Mailer 

n  and  Alumina.  Fcj  Oj,  Al^  O^ 

tasiiuin  chlorld.  KCI 

Jium  sulphate,  Na,  S04  

gnesiiim  carbonnle,  Mt;CO,  

iLium  carbonate,  CaCOj  — 

Total  Solids 


-0373 
.0241; 
■0S53 


IRRIGATION  OF  OCTOBER  2,  1S95. 
Furrow  irrigation  of  rutabagas,  26,000  square  feet  i 
I'lat  No.  10.     Total  irrigation  for  season  as  follows: 

First  Irrigation  July  6.  Water  used,  11,791.08  cubicfei 

"             "             "    8.  "           "        2,106.72     " 

Second      "         Sept.  7.  "           "      16,482.96    " 

Third         «         Oct.  2.  "           "        9,769.56    " 

"             "           "     2.  Waste  water,      425.07     " 

Total  waler  remaining  on  land,  39,725.25    " 

There  was  no  waste  water  on    first    two   irrigatior 

Samples  (or  analysis  were  taken  from  the  third  irrigalioii 

Oct,  2.     Pounds  of  water  per  acre  ran  on       1,022,860 

..      »  »         u       «       ><       ..    ran  off  26,520 


H'li/er  Analyses. 


;r'm^^  PoiiM<l»jGr''ms|  Po"^ids  T'6 
(ler    ■      per         per         per  p 

Liler  I     Acre    |  Liter  |    Adrt        A. 


ble  Mailer -4103  1  10.9  '    -ic 

SiOj     .0505  SI.7  .0125  .3  51 

Alumina,  Kej  Oj,  A1,0, '0049  i;o  .0077  -2  4 

I,  Kj  O. .oojo  J.O  ,oi«6  .i,  I 

>in.O [.0124  137  '.<M3S,  1,2  11 

■M,i.  MsO   ......                           .our  [2.4  ,033'.  .  .9  M 

CiiO .0393  4<,.j  .06C7  1.7  I      3^^ 

chliirii;  acid,  1.  I 01 's  ij,S  1.0167  ,4  12 

irie  aciU.  SO,                o^fq  270  .1239  3.3  ■      33 

lit  acid.  CO,  l.al.-  I                 03J0  32.7  -04^.?'  1.3  31 

•  sOeqHiv.  oiCI( (-0<.2)j|  _(    2.9)^|/»37l_(     -'I  _(  J 

Total  Solids 1S93  i93.(.  ,77ti(i  "20.6".    173 

AN.VLVS1S  CaLCLLATKD  AS  SALTS, 


■  per  Liter      per  Liti-r 


e  Mailer... 
iiO, 


nd  Aluminil.  ?Vj  Oj.  Alj  Oj    |  .0049  ■<f77 

iUTii  chlorid,  KCI  '  .0032  ■0'94  '         24 

iiclilorid,  NaC'l \  .0178  .0047  ,       18.3 

II  ■iulpliate,  Naj  SO,  '  ,0069  i        ,0945                 4.1 

^sillm  sulphate.  MgSO^ .0338  ,iooS             32  1 

siuir.  earbonate.  MgCOi  I  .(miq  1.9 

m  sulphate.  CaS04  1  - — -  .oo.S<  ' 

III  carljonate.  CaCO, .0703  .iioj  !       (18.9 

Total  Solids j  .1893  |  '~tj^>~  \     127.7 

Phe  average  of  the  three  analyses,  including  as  thev 
mples  taken  in  ihrt'e  different  seasons,  gives  a  fair  ap- 
mation  to  the  average  composition  of  Laramie  irriga- 
vater.  The  average  amount  of  water  used  on  the  land 
he    seasons    of    1891    and   1892  on  mixed  crops  was 
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68,185  cubic  feet  per  acre.  The  records  for  1893-4-5  ar 
not  yet  worked  up,  but  the  general  average  will  be  aboi 
the  same.  This  is  supplemented  hy  an  average  rain-fall  c 
about  twelve  inches.  The  Uws  of  the  State  of  Wyomin 
allow  a  duty  of  one  cubic  foot  per  second  for  sevem 
acres,  an  amount  which  our  experience  shows  is  moi 
than  twice  what  is  needed  at  Laramie.  The  followin 
table  gives  the  average  composition  of  the  Laramie  watt 
and  also  the  amount  of  mineral  matter  deposited  annual) 
by  68,185  cubic  feet  per  acre. 

Average  Cumpositiuv  ov  Laramir  Irricatios  Water. 


Grams 

Pound 
i     per  Ac 

r        DqJOiii 

,    Annual 

Insohible  Mailer '        .itw 

'      744* 
j86,S 

Silica.  SiO, 

Iron  and  Alumina,  t"e,  0,    Al,  O,  

Potash.  K,0                                                  

.oc4s 

»^ 

Soda,  Nni  O  .      ..                                          

Sj-J 

Lime,  CaO 

MagntKia,  MfO _ 

Hydrochloric  atid,  CI                                        

.04c  1 
.ooSi 

.0066 

'71!) 

Siilpliiiric  ncid,    Sf>, 

Carbonic  acid,  CO,  (cak-.i 

X.197 

iSm 

(I.es«  O  cquiv.  of  Cll 

(.»-S) 

(    64I 

Total  Soli.ls   

.3874 

j'.4S! 

Alkali  1        .0571 

■    =r" 

Knowing  the  amount  of  mineral 

natter  a 

dded  10  t 

soil  by  irrigating,  it  is  of  some  interest  to  compare  it  * 

the  amount  taken  away  by  harvesting  the  crops.     The  fc 

lowing  table*  gives  the  mineral  matter  taken  from  the  sc 

*.\s  thiTL-  aie  not  -iifficient  ash  aiialvseB  of  Anifrican   crops,  1 
I:ilili-  is  ialL-iil.Tt«i  from    I.icrke'ti   PraklJfChe  l)urngeU[«ln,  published 


)^alf.r  Analyses.  11$ 

lur  common  crops  of  average  yield  on  the  Wyoming 
riment  farms;  wheat  30  bushels,  potatoes  200  bushels, 
ps  25  tons,  alfalfa  6  tons. 

Mineral  Constiti-ents  <>e  Common  Croi-s. 

pounds    I    pounds   I    pounds        pounds 
!  per  Acre  1  per  Acre  |  per  Acre  |  per  Acre 

Crop - 12,0000  I    1,800.0      ij,ooao  50,000.0 

li.  Kj  O  217.0  I        j6.8  I  73.«  I      176.4 

Naj  O i(>.3  '           S.6  ;  4.0  43.9 

C»0 374-y  7S  ;  12.8  77.4 

"ia.  MgO ,  4'i'  ,          6.7  <o6  17.^ 

Fe,  O, [7.i  1-1  >  2.1  4.6 

)horic  acid.  Pi  Oj   782  10.6  1  21.6  54.2 

uric  acid,  SO) — 52.8  3.8  94  4S.4 

,  SiOj 8;,8  95.3  I  36.0  ■         1 1,1 

^chloric  acid,  Ul.i 27.9  1.9  1  5.2  298 

gen,  N 1  3456  '         J0.9  I  46,7  1       124.2 

tESUI.TS  OF  I.AKAMIE  EXI'ERIMKNTS  IS   IRRHJATION. 

Some  general  conclusions  may    he   drawn    from    the 
I'ses,  but  it  is  questionable  in  how  far  they  are  applica- 
D  olher  localities. 
Waste  wiUer  contains  more  sails  than  the    irrigation 

In  ihe  waste  water  the  carbonates   of   the    irrigation 

r  are  largely  replaced  by  sulpliates. 

Waste    water   contains  more  potash  in  proportion   10 

,  and  more  magnesia  in  proportion  to  lime. 

Irrigation  by  flooding,  therefore,  tends  to  increase  the 

jnt  of  soda  and  lime  in  the  soil  in  comparison   with  the 

sh  and  magnesia,  and  the  carbonates  in  comparison  with 

ulDhates. 

There  is,  however,  no  real  decrease  in  the  amount  of 

of  the  elements,  at  least  where  the  waste  water  is  not 


■perimenl  Station. 


rigation  water,  so  alkali  is  nu 
ding,  as  is  commonly  supposed 
e  soil  more  of  all  the  element 
ping,  except  potash  and  phos 

1  position  of  the  undergrouni 
:en  into  consideration  in  thes 
i  known  of  it.  For  analyses  c 
It  farms,  see  Bulletin  No.  6  t 

;.\PERiMENT  Farm. 

>f  the    Wheatland    Expcrimer 

Laramie  River  about  seveni 
he  Laramie  Experiment  Farn 
ig  the  two  analj'ses,  the  wait 
ich  larger  amount  of  salts  an 

is  greater.  In  calculating  t!i 
;posited  during  the  season  it 
itity  of  water  is  used  as  at  Lai 
acre. 


.090^ 
-0365 
.0160 

.134S 

.0900 

3Si.i 

sn'> 

{ 34-7! 

■■ 

■4S74 

..916.  J 

fVaier  Analysis. 
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A».„.,.C.LO„,„.„A. 

^...TS. 

Grams 
per  Lher 

.01 9S 
.0048 
.0161 

.OJJO 

■0777 
.1095 
^29  [ 
..400 
^287 

Pounds 

Deposited 

Annuallv 

,  SiO, 

and  Alumina.  Fe,  Oj,  Al,  O,   

Mum  chlorid,  KCI 

m  chlorid,  NaCl 

m  sulphate,  Na,  SO^ 

esium   sulphate,  MgS04 

om  carbonate,  CaCOj „ _... 

Qnic  acid  (free  and  in  bicarbonatea) 

83.0 
20.4 
68.S 
1362 
330.6 
465-9 

.13-8 
S9S-7 

Total  Solids 

■4574 
.     .^353 

1,946.2 
1,001.2 

Sheridan  Irrigation  Water. 


The  Sheridan  E.\periment  Farm  is  supplied  with  water 
1  Little  Goose  Creek.  The  sample  was  taken  Sept.  15, 
3.  The  analysis  shows  it  to  be  more  heavily  charged 
I  alkali  than  the  water  of  any  other  of  the  Experiment 
tns.  If  68,185  cubic  feet  per  acre  are  used  during  the 
on  there  will  be  deposited  about  a  half  ton  of  alkali 
;ach  acre.  The  drainage  of  this  farm  is  poor  and, 
ough  it  has  been  cultivated  only  five  years,  the  lower 
of  the  farm  is  already  rendered  useless  by  accumula- 

of  alkali. 
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per  Liter      Oepo-ij 


Silico.  SiO, 
Liiliia,  Lij  O  -. 


n  and   Alumina.  Vv,  O,    Al,  O, 

iinh,  KjO 


Soda,  Na,  a 

Lime,  CaO  

MagncBia.  MgO 

DvJruchlorlt  nckl,  CI 
Sulphuric  niitl.  SO, 
Carbonic  nrid,  CU^'  Idtt.i 
(Less  Oeqiiiv.  of  CI) 
Totiil  Solids     . 


Silkit,  SiO, 

Iron  and  Alumina,  Fe,  O,,  Alj  O, 
PolasMum  chlorld,  KCI 
Sodium  chlorid,  NnCI 
Sodium  Kuipliate,  Ha,  SO, 
MagncKium   sulpliatt^,  M^S(), 
Macneslum  carbon.ite,  M^CC),  . 

Cnlcium  cartxinnle,  CaCO, 

Carbonic  ncul,  COj  (free  and  in  liita 

Total  Solids 

Alkali 


iValer  Analyses.  tip 

Lander  Ikrigation  Water. 
The  Lander  Experimenl  Farm  is  supplied  with  water 
I  the  Popo  Agie.  As  will  be  seen  from  the  analysis,  it 
e  best  water  for  irrigation  that  has  been  analyzed  by 
Station.  In  calculating  the  amount  of  mineral  matter 
>sited  on  the  land  during  the  season  the  same  amount  of 
;r,  68,185  cubic  feet,  is  assumed  to  have  been  used  as 
le  other  cases. 


i      Pounds 
'■   Depoiiiti^d 


and  AtuTKi 

na,  Fe,  Oj.  Al,  O,, 

eiiia.  MbO 

.0090 

38.3 

30 

007S 

33-; 

0279 

118.7 

nic  acid,  CO,  (det.)... 

ssO  equiv.  of  CI) 

Tout  Solids 


'37.9 
473<> 


Pounds 

Grams  per      P"  Acre 

Liter          Deposited 

.  SiO. 

and  Alumina,  Kej  Oj    Al,  O,  

slum  chlorid.  KCI 

.0090               38,3 
.0007.       1          3,0 
.0123        1        523 
.0086        '        36,6 
.oo9i        1        39-2 
.0341        1      HS.i 
.0.13        1        481 
.ojs.'i              108.S 

m  sulphate,  Na,  SO,  

m  carbonate,  Na,  CO, 

esium  carbonate,  MgCO, 

urn  carbonate.  CaCO,  ,, 

anic  acid,  CO,  (free  and  in  bica  r  bo  nates )  ... 

Total  Solids „ 

1 

■'"3        1      473-6 
xjfui              273,1 

Wyomhii^  Experiment  Station. 


ANALYSES  OF  WELL  AND   SPRING    WATERS 


Spring  near  Sheep  Mountain. 

A  sample  of  water  from  Ernest  Davis'  ranch  nea 
Sheep  Mountain.  Water  is  reported  diuretic,  but  there  i 
nothing  in  the  analysis  to  account  for  the  supposed  physic 
.logical  action.  The  sample  was  clear,  tasteless,  colories; 
odorless,  with  a  slight  deposit  of  iron  sulphid.  It  con 
tained  no  lithia,  chlorids  or  nitrates.  It  is  one  of  the  pure? 
waters  analyzed. 


Silka,  SiOj 0072 

Iron  .ind   Ali.mi.ia,  Fc,  O,    Al,  O,  oon 

l-olash,  KjO..  (oii 

Sod.i,  Na,  0 oob.s 

Lime,  CaO 0432 

Magnesia,  MjjO 0^94 

Sulphuric   nci.i.  SOj  oioii 

Cnrbonic  acid,  COj  (del  |     .t/oS 

Tola]  Soliils 't4";(i 


.Silicu,  SiO., 

Iron  !ind   Aluminii,  Tej  O,,   A 
PotasKiiun  tsulph.-tltr.  Kj  -SO) 
Sodium  Milphalf.  Niij  SO. 
Sodium  ciirbunnlf,  Niii  CO^ 
Mn-jnesiiini  curlioiiale,  MyCO 
Cak-iiim  cnrbonnte,  CaCO, 
CarboniL-  acici,  COj  (free  and  I 
Tolal  Solid-... 


tVaier  Analyses. 


Pei.t 


Artesian  Well. 


This  well  is  on  the  ninch  of  Mr.  Clark  W.  Pellon  in 
iwest  quarter  of  section  lo,  township  15,  range  73 
,  in  Albany  County.  It  is  333  feet  deep  and  water 
struck  at  120  feet.  Temperature  of  the  water  is  47 
ees  Fahr. 

The  water  is  stronglj-  imprefjnaied  with  hydrogen 
lid,  MaS.     Chlorids  are  absent. 


.1  Aluniin.1,  Fe,  <>,, 


Na 

0 

(a 

) 

f>i.l 

MyO     . 

nk 

icid.  CO, 

■l-.> 

a!  Solul>  . 

SiOi 

ml  Altiininn.  K<-,  (),  : 
iuin  Kulphul.-.  K,  SO4 
nSulpliate.  Na,  SO.  .. 
:.im.,  Milphiilf.  MaSO 
■n  Kulphoi.^.  QiSO, 
m  carboiiHle,  CaCOj  . . 
Total  Solid- 


.0448 

ll<M 

'«-,S44 

3J69 

'9.of>3 

2.145 

-9701 

.Sf'-S7' 
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Rawlins  Artesian  Well  No.  i. 
This  sample  was  sent  Nov,  24,  1893,  by  Mayor  R 
mussen.  The  well  is  467  feet  deep  and  flows  ioS,ooo  \ 
Ions  in  twenty-four  hours.  For  description  of  this  and  otl 
artesian  wells  in  southern  Wyoming,  see  Bulletin  No.  2t 
this  Station,  by  Dr.  J.  D.  Conley. 


Silica.  SiOj...                                       I  .0116 

Iron  und  AKiiTiin,!,  Ftj  <Ji.    Aii  O, ooi  I 

[.ithiii,  Lii  O                           ,  Trace 

folash.  Kj  O                                                                  '  .0095 

Soda,  Nu,  <>                                           -iSSo 

I.imir,  CaO      ,1707 

Mafinesia,  Mi;0 ^  «43s 

Hvdrochlorit  acid,  CI          -^.'.SS 

Siilphiiric   acid,  SO, 1  .Jaie 

Carbonic  nciil,  CO  J  (c  ale) .onlo 

(  Lens  O  equlv".  of  CI) (.o.SOg) 

Total  Solids.     ...  .9136 


Ck\x- 


^  Sali 


]S.Si: 


Liter 

Grains 
Gal  In 

1 

om6 
01 5J 

i 

0046 

Iron  and  Alumina,  Fe,  O,,  P^,  0,  

PotngHum   chlorid.  KCl,-', 

Sodium  chlorid,  NaCI 

Maifnesium  chlorid.  MgClj 
Maunesiuin  sulphnie,  M»;.S04 
Calcium   sulphate,  CaSO, 

Calci»m  carbonate.  CaCO,  

Total  Solids 

.06^ 

7.32 

,1* 

Water  Atiaiyses.  isj 

Rawlins  Artesian  Wells  Nos,  i  and  2. 
The  city  of  Rawlins  is  supplied  with  the  combined 
of  Well  No.  I,  of  which  analysis  has  just  been  given, 
Well  No.  2,  bored  about  60  feet  away  and  486  feet 
.  The  total  flow  is  540,000  gallons  a  day ;  temperature 
igrees  Fahr.  The  sample  was  sent  by  M.iyor  Ras- 
en,  Feb.  28,  1894. 


SLOj 

nd  Aluminu,  Fej  O, 

,1,  0, 

1.  Ki  0 

.JS71 

CaO 

fsia-  MxO 

■■>SO,l 

Lhlorit  iiikl,  CI 

uric  .-loiii,  SOj  

■  H'>% 

nic  BCUI,  COi  (inlc,).. 

CHS  Oc(|uiv.of  Ci) 

_(-03S7 

Tol.il  Solids 

.«2.3 

a.  Ve,  O,, 
I,  KCI   .  .■,.. 


stilphi 


NaCI  . 

;.  Na,  SO4   .    . 
ulphate,  MgS04 
Hihate,  CaSOj   . 
■bonnte,  CaCOj 
Solids 
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Spking  Watkr  near  Rawij 

A  sampit;  of  water  from  spring  on  r 
northeiist  of  Rawlins,  furnished  May  i,  189; 
iiminer  Henderson.  The  spring  comes 
'  formation  on  the  level  prairie.  The  flow  is 
twelve-inch  pipe.  The  water  is  cold  and  h 
of  hydrogen  sulphid,  the  amount  of  which 
mined  in  sample  sent,  as  some  of  it  had  e 
and  phosphoric  ocid  are  present  in  small  an 


Silica.  SiOj 

I'olnsh.  Kj  O  

Moda.  Naj  <)    

Lime.  CaO 

MuKiiesia.  MgO 

Ilrdrochlohi^  iiciil,  CI    .. .. 

Sulphuric  aviii,  SO, 

Clrbonic  acid.  CO;(dct.) 

(Less  O  eqaW.  ot  CI)  . 

Total  Solids 


Siilca,  SiOj 

Potas>iuint^hlorid.KCI.  .. 

Modiiim  chlorid.  NnCl 

Sodium  BUlphaie.  Na^  >iO, 
Maf;ne^iium  Milphatc,  Mi^.Sl 
Calcium  sulphate.  CaSO, 
Calcium  carbonuie,  CaCO, 
Cnrljonic  .icid,  CO,  (free  a.i 
Total  Solids  


tVaier  Analyses. 


Laramie  City  Springs, 

Laramie  is  supplied  with  water  from  springs  2  miles 
and  114  feet  higher  than  the  ciiy-  The  springs  arc  in 
estone  formation  and  flow  is  3,000,000  gallons  in  24 
i.  The  analysis  shows  that  the  water  contains  little 
i,  but  is  quite  hard.  The  hardness  can  be  almost  all 
>ved  by  boiling  or  adding  lime  water. 
The  residue  from  fifteen  liters  showed  no  hydrobromic, 
iodic  or  boric  acid,  no  heavy  metals  and  no  rare  ele- 
s  except  lithium. 

OKGANIC  ANALYSIS. 

A  few  tests  have  been  made  from  time  to  time  on 
mie  water  to  determine  the  amount  and  source  of  or- 
;  contamination.  It  will  be  seen  that  the  water  as  it 
:s  from  the  ground  is  of  great  purity,  but  that  it  ac- 
:s,  in  its  course  to  the  city,  a  dangerous  amount  of  de- 
)Osing  vegetable  or  animal  matter.  There  is  no  definite 
ary  limit  for  organic  impurity,  but  more  than  .10  parts 
million  is  usually  regarded  as  poor  water  and  more 
.15  as  unsafe.  Of  course,  in  this  case  the  greatest 
er  from  impure  water,  that  of  contamination  by  sewage 
consequent  presence  of  specific  disease  germs,  is  absent. 
s  of  the  county  and  University  artesian  waters  are 
d  for  comparison. 
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r  i8,  1S93     Mouth  of  Kpring _ j 

',  iS,  :S>93     1*0011,  niouih  of  chv  pipt 

r.  iS.  1893    [stone  reservoir '. ^_ j 

■.17.1893    ilnthecilv 

■■  19,  1893    |ln  tlicL-itv 

-.  14.  1893    lln  the  cilv _ ! 

.  3,  1892  ijn  the  cit'v 

-.  [8,.S93    .Counlv  aVieMan  «cli 

-.  :9.  1893    |L'.iivi.-rKitvurte»inii  well 

AnALVMS  Of    I.AKAMIE   ClTV    W.V 


Lithia.  Li,  O 

Potash,  K,  O 
Soda,  Naj  O 

Lime.  CnO 
MagiicNia,  Mi;0. 
Hvdrwliloric  ucid.  CI 

n.l,  SO,  ... . 
c  acid,  CO.  (det 
sOequiv.  of  CI) 


Sulphur 


Total 


li<ls  . 


.Sodit 
.Sodii 

Mayr 


SLOj 

nd  Alumina  Fe,  O,.  Al. 

iium  L-|iIori(i,KCI  

in  chlorid,  NaCI 

in  Kulphatr,  Niii  S<^, 
esium  Kulphate,  My^iO, 
psiutr.  carbonate,  MgCO,, 
im  carlionale.  CaCO,  ..  .  . 
nk-  acid  (free  and  in  bicar 

Total  Solids 


1j  

.0040 
.0019 
■0054 

1      Gall 
■31 

■!J 

.0047 

.27 

,1:93 

6.9; 

-o6Bj 

-1673 

i    n-fi 
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University  Artesian  Well. 
The  artesian  well  on  the  University  campus  is  1,015 
deep  and  flows  50,000  gallons  in  twenty-four  hours, 
water  comes  from  two  veins,  one  at  358  feel  and  the 
■  at  820  feet.  It  is  of  much  the  same  composition  as 
^ater  of  the  city  sprin^^s,  but  contains  more  alkali  sails, 
;ially  sodium  chlorid. 

The  residue  from  six  liters  showed  no  rare  metals,  c.\- 
liihium,  wilh  the  speclroscope,  and  gave  no  reactions 
iromids,  iodids  or  borates.  The  residue  from  thirty 
showed  no  barium  or  strontium  and  gave  no  reactions 
rsenic,  tin,  lead,  copper  or  manganese. 


G 

LZr"" 

G 

rains   per 
Gallon 

.0163 

.«x>8 
UVat-e 
.0023 
■0133 
.of.43 
.0361 
■0'37 
,01  jy 
.13^'' 
{o"i<) 

Salts. 

. 

-950 
Ti^. 

nd  Alumina,   F«.  O^,  Al,  Oj 

LiiO                  

■■34 
.776 
3.749 

■m 

7*733 

Na,0 

c>i«.   MgO 

jcliloric  acid.  CI 

uric  acid,  SOj  

nic  acid.  COj  (del.) 

s  0  ec|uiv,  of  CI) 

AS-.\LVS:S  CaLCI  LATED  AS 

G 

ams  per 

Liter 

G 

.lins    pt-r 
Gallon 

.0.63 

.oouS 
.<«36 
.oiy.S 

■95" 
047 

nd  Alumina,  Fe,  O,  Al,  O.  

ium  chlorid.  KCi 

n  chlorid,  NaCl - 

n  sulpliale.  Na,  SO, 

*ium  sulphate.  Mgj  SO4  

■siuin  caibonalt.  Mgj  CO,,  

m  carbonate.  CaCOj  

lie  acid,  COj  (free  and  in  bi carbonates)... 
Total  Solids 


liS  Wyoming  ExpcihticiU  Sit 

New  Artesian  Well  at  P 

A  sample  of  water  from  the  new  ai 
more,  at  depth  of  995  feet.  The  flow  is 
May  6,  1895,  by  Wm.  Niland,  Div.  ] 
Water  turbid,  analyzed  unfiltered. 


Silica,  SiO, 

Irun  and    Aliiiiiin:i,  Vv,  ■ 

I'ota-li.  KjO 

Soda.  NiijO 

Lime,  CnO 

Magnesia,  MgO 
llvdruclilork  acid.  CI  . 
S»l|>liuric  atiJ.  SO]  ,  ..  , 
Carbonic  acid,  COj  (cnli 
(U--s0.quiv.ofCl| 
Total  Solids     ... 


Iron  find  Ahiiiiina,  Ke,  O^  AI,,  O, 

PotasMum  chloriit.  KCI .  .'. 

SoHiun)  sulphate,  Noj  SO. 

Sodium  carbunalf,  Naj  COi 

MnKni'xium  tnrbonale.  Mj[COj   . ... 

Ciilciiiin  carbunatt,  CnCOj 

Total  Solids 
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Well  on  Shekidan  Experiment  Farm. 
This  water  contains  too  much  mineral  matter  to  be  of 
■  use.  either  for  irrigation  or  domestic  purposes.     Spe- 
c  gravity  1.0030. 

ANALYHb  OK  Water. 


L-a.   SiO,  . 

Liier 

Trace 
.0187 

.4228 

X.I67 

1.8127 
.094" 
(■0037) 

Urains    per 
G.„on 

!           .»8, 

ish.  K,  0 

a,  Na,  0 

f,  CaO 

1                  109' 
13010 

jnesia,  M-.-O 

Irochloric  acid,  CI 

phurio   acid,  SO,    ...                      

bonic  acid.  COildet.)  

LessOcquiv.  otCI) 

24.656 

■974 
i     io.'!709 

5.482 

.       (       .216) 

Total  Soliilh 

AN^LV 



IS  Cat-culatki.  as  > 

.l-i.'iJo 

1   183.SI2 

L-ii.  SiOj     

as>iiii.i  chloriil,  KCI - 

liiiin  chlorid,  NaCI 

ii.io  sulpliale.  Naj  S04  

eneHJum  aijpliate,  MgSOj  

tiiiiii   siilpl.atc.  CaSO,  

ciiim  I'arbonale,  CaCOj  

bonic  acid,  COj  (free  and  in  bicarbonntesV. 
Toial  Solids 


29  461 

73  9f« 
67.676 


I 
i 


UO 
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Saratoga  Mineral  Springs. 

Sample  from  Cadwell's  Hot  Spring  sent  by  J.  F.  Craw- 
ford, Editor  Saratoga  Sun,  April  20,  1894.  The  chief  con- 
stituents are  sodium  chlorid  (common  salt)  and  sodium 
sulphate  (^Glauber's  salt). 

The  Saratoga  mineral  waters  have  been  used  for  many 
years  as  therapeutic  agents. 

Analysis  of  Water. 


I 


Grams 
per  Liter 


Silica,  SiOa 

Iron  &  Alumina,  Fca  O3,  Ala  O^ 

Lithia,  Lia  O 

Potash,  Kj  O 

Soda,  Naa  O 

Lime,  CaO 

Magnesia,  MgO 

Hydrochloric  acid,  CI 

Sulphuric  acid,   SO3 

Carbonic  acid,  CO2  (calc.) 

(Less  O  equiv.  of  CI)- 

Total  Solids 


( 


.1264 

0030 

frace 

0261 

6601 

1537 
0071 

54»7 

3949 

0545 
1219) 


Calculated  as  Salts. 


1.8446 


Silica,  SiOi 

Iron  and  Alumina,  Fe^  O3,  AI2  O3 

Potassium  chlorid,  KCl 

Sodium  chlorid,  NaCl - 

Sodium  sulphate,  Na^  SO4 

Magnesium  sulphate,  MgS04 

Calcium  sulphate,  CaSO^  

Calcium  carbonate,  CaC03  

Total  Solids 


.1264 
•0030 
.0414 
.8613 

.4650 
.0213 

.2023 

.1239 


Grains 
per  Gallon 


7-371 

•174 
Trace 

1.533 

38495 
8.905 

.414 

31.590 
23.029 

3.i7iJ 
(  7-'09) 
107.569 


Grams        I     Grains 
per  Liter     jper  Gallon 


1.8446 


7.371 

•174 
2.414 

5a238 

27.117 

I  24: 

1 1.797 
7.226 


107569 


fVaier  Atuilyses. 


Saratoga  Mineral  Springs, 
Sample  from  Pilson  Flowing  Well  sent  by  Mr.  J.  F. 
'ford,  Editor  Saratoga  Sun,  April  20,  1894.  This 
is  not  cased  up  properly,  so  the  sample  contains  some 
ary  cold  water.  In  spite  of  this  the  analysis  is  sub- 
ally  the  same  as  the  preceding,  and  doubtless  the 
■  from  the  two  springs  is  really  identical  in  composi- 


Analvsis  op  Water. 


__ 

Gram»  per 
Liter 

Grains   per 
Gallon 

.060J 

.6297 

.17JS 
.otSi 
-5SO0 
4462 

.03^8 

(.1237) 
i,8oi() 

3S1I 

Na^O - 

CaO 

34- 

<ia,  MgO 

chloric  acid,  CI 

nic  acid.  CO,  (cak-) 

'  S04 

Tolal  Solid. 

Catxil 

UTED  AS  Salt 

105.062 

Grams  per 
Liter 

Grains  per 

G..llon 

siOi 

urn  chlorid.  KCI 

n  chlorid,  NaCl 

.0602 
.0358 
■^793 
■3735 
.0543 
■33W 

3511 

2.0SS 

it.jSi 
3- '67 

.9-Sj. 
3.417 

n  sulphate,  Na^  SO. 
sium   siitphnlr,  M^SO^ 
m   sulphalf.  CaSO", 
n  carbonale,  CaCOj 

loj-iyii 

alion  Hiis  I'oBt! 
e  in  the  same 

•  The  pulaESium  delermin 
I  Bodiuin  and  potassium  a 

II  M  supplied  by  ao^^um- 
ratio  as  in  the  preceding 

IJ3  Wyomitifr  Experiment  Station. 

Thermopolis  Mineral  Springs.    ■ 

A  sample  of  water  from  the  Main  Sprinp,  obtain 
Nov.  23,  1894,  by  Mr.  J.  A.  McAvoy,  from  Mr.  jos€ 
Magill.  The  temperature  of  the  water  is  136  degn 
Fahr.,  and  it  is  reported  to  contain  hydrogen  sulphid.  I 
this  had  escaped  from  sample  when  received.  Spec 
gravity,  1.0015.  A  partial  analysis  obtained  by  Dr.  J. 
Schueike  from  the  College  of  France  gives  2.1495  gra 
per  liter  of  total  solids.  There  are  two  other  spring! 
little  north  of  the  large  spring,  which  are  cooler  and  app 
ently  different  in  composition. 

The  Thermopolis  mineral  waters  are  reported  to  bt 
great  value  for  rheumatic  complaints  and  for  diseases 
kidneys,  stomach  and  liver.  They  are  used  both  interna 
and  externally. 


Silica,  SiO, '         .0855 

Iron  and   Aluinini.,  Fe,  Oj.  Al,  (),      !         .0039 

l.itliia,  Lij  O...  I        Trace 

I'oliish.  K,(> '         ..109 

,Sod,..  NiijO '         .35.5 

Lime.  CnO .4813 

MjgtleBi.1.  MgO Mil 

llvdruchloiic  acid,  CI I         .3s?3 

Srilpliuinc  acid,  SO, _ „|         .soqS 

Can  unit  .icid,  CO,  (calc.) 3051 

(I.f-.  O  equiv.  of  CI) i       I.0800I 

Total  Solids  , „ '       ?.3»6o 


Water  Anaiyses. 


1  Grams  per 
1         Liter 

Groins  per 
GUlon 

085s 
4492 

'^. 

6937 

4.9S6 
■■»7 
10.240 
26.19s 
iS.no 

404.^4 

and    Alumina,  fe,0,    Al,  O, ! 

sium  chlorid,  KCl....  '. 

im    chlorid,  N'aCl I 

urn   (ulphatc,  fuSO, 

urn  carbonnle,  CaCU3  -    - -i 

Total   Solids i 

Ji6o 

■  i9.8.: 

>34 
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Water  from  Muskrat  Fork  of  Poison  Creek, 
Fremont  County. 

Sample  taken  July  31,  1894,  by  Prof.  W.  C.  Knigl 
Specific  gravity  1.0023.  It  is  a  strong  alkali  water,  cc 
:aimng  chiefly  sodium  and  magnesium  sulphates. 

This  and  the  two  following  samples  developed 
standing  peculiar  vegetable  growths,  which  were  sent 
Prof.  W.  G.  Farlow  of  Harvard  for  identification.  Tl 
sample  contained  Beggiatoa  alba,  which  is  noteworthy  ?in 
lulphur  is  contained  in  the  water  only  as  sulphates. 


Magnesia 

Mf,-0..     . 

llydrochi 

Sulphuric 

"cid.  SOj  

cid,  COi(cali.-.i.    . 

(I,ess  0 

cquiv,  of  Cl|.  . 

Toi 

al  Solids  

iilica,  SiOj  

'otaasiuiii  chloi-id,  KCl 

iodiuiii  chlorid,  NaCl 

indium  Kulpliate.  Na,  SO.    .... 
klagntsiuin    sulphate,  MgSO, 

:alcium  sulphate,  CaSO.  

ir.ilcium  carbonate,  CaCOj 

Total  Solids 


13+.9JO 
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Warm  Sulphur  Water  from  Guthery  Well, 

Natrona  County, 
Sample  from  an  oil-well  in  Sec.  18,  R.  82,  T.  33, 
'enty-five  miles  west  of  Casper.  Temperature  68  cleg. 
ihr,;  reported  charged  with  hydrogen  sulphid,  but  there 
IS  none  in  sample  when  received.  Reaction  alkaline; 
ecific  gravity  1.0015.  The  organic  growth  was  chiefly 
osloc  Linchia  and  Scenedesnins  gnadrkauda. 


m  and  Alumina,  Fcj  0> 

insh.  K,0 

iJa,  Na,  O 

ign'esia,  Mija...''-- 

drochloric  acid,  CI 

Iphuric   acid,  SOj 

rbonic  acid.  CO^  (del.)-  . 

(Less  O  cqiiiv.  of  CI)    .. 

Total  Solids 


0061 

rt.8 

31.76a 

00S4 

■3'S 

0H2 

.647 

t7'3 

37.484 

9-7SO 

GraniB  per 
Liter 

Grains    per 
Gallon 

ca,SiOi  ^ 

n  and   Alumina,  Fe,  O.,  Al,  O,    

tasMum  chlorid,  KCl 

.0362 
.0015 
.0097 
.0107 
.8369 
■3057 
aoi<i 
,0096 
.0463 

.6=4 
48804 
17.S27 

,169 

dium  suipiiate,  Naj  SO. _ —. 

bonic  acid,  COi  (free  and  in  bicarbonntes) ._ 

2.700 

Total  Solids  „ _      ._ 

i.itos 

73.S"7 

'Ji 


Wyoming  Experiment  Station. 


Water  from  Ai-kai,i  Springs,  Fremont  County. 

Sample  taken  by  Prof.  W.  C.  Knight,  July  31,  i8(h 
Specific  gravity  1.0044:  leaction  alkaline.  The  sample  dt 
veloped  on  standing  a  filatnenlous  blue-green  alga,  Tol\ 
pothrix  tcrrnis. 

This  spring  is  located  in  Fremont  County,  Townshi 
34,  Range  95. 


Gramo  per 
Liter 

GrainN   p. 
Gallon 

0S10 

3-3^ 
1.19.1; 

■y'.';'4 
.816 

.SHo 

46.68S 

.4oS 

;    (io-S"JI 

Iron  and  Al(iiiiin.n,    Fej  O,    Alj  Oj 
Pdlaeh,  KjO     

llllllllll 

Lime.  CaO 

MnBne«iii,   MfO     

IItdrocliloricadd.CI 

-Sillphuric  acid.  SO, - 

^Le^i,  0  equiv,  of  CI)  

Caicilat 

.!>  AS  Salt 



Grams  per 
Liter 

.0570 
.0019 

■0335 
1.195. 

2.81S3 
-0317 

.6,36 

[Grain,   p 
Gullox 

Siliro.  SiOi 

Ir»i.  .md  Alimiina.  Ke,  O;    Al,  t>, 
Potassium  chlorid.  KC]     .  . 

3-.5.!4 

■'S95 
75  S^S 

Sodium  cnrbonud-,  Na,  CO, 
Carbonic  .icid,  CO,  (free  and  In  bic.i 

Total  Solidn .„ 

4.SS74 

sfl.oij 

H-attrr  Atiatyscf.  /j 

Alcova  Hot  Springs. 
samples  taken  from  two  springs  by  Prof.  W.  ( 
It  in  Aprii,  1894.  Analysis  showed  the  two  wer 
lal.  The  two  springs  fire  located  in  south-we; 
;r,  Township  31,  Range  82,  and  are  about  100  fei 
The  temperature  of  the  water  is  139  degrees  Fah 

Analysis  or  Water. 


sia.  MgO 

chloric  Htiil.  CI 

;rid  a.^id,  SO,  

lie  nckl.  CO,  («lc.).,.. 

<s  O  eqiiiv.  of  Ci) 

rotal  Solids... 


.0990 

,1970 
.3S48 


-•I       1.3834 


urn   sulphulp.  MgS04  .. 

sulphate.  ChSO,  ..„ 

carbonale.  CaCU,) 


;  4706 


1.464 
27.443 
4-496 


'JS 


Sample  t 
two  miles  sou 
degrees  Fiihr. 


Silica.  SiO,   

Iron  and  Alumii 

Potash,  K,  O 

Sodn.  Naj  O 

Lime.  CaO 

MaftncMa,  MgO  . 
Hvdrochliiric  aiiv 
Si'ilphurii:  acid,  i 
Carbonic  acid,  Cl 
(Less  O  equiv. 
Tolal  SoH< 


Silica,  SiO, 

Iron  unj  Alnmii 
PutasHiuni  chlorii 
Sodium  chtorid,  1 
■Sgdluii)  Milphnle 
Mngnrsiuin  Kiilp 
MnKnesiuin  cnrbi 
Ciildiim  ciirboiiai 
Carlxjnic  atid,  O 
Tolal  Solid 
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Salt  Water  from  Newcastle. 
mmple  sent  by  Hon.  F.  W.  Mondel),  Newcastle,  Wjo. 
Fhis  water  resembles  sea-water  in  composition,  but  is 
.ibout  two-thirds  as  strong. 


CaO 

^*ia,  MgO  

chloric  iidd.C! 

uric  ntid,  SOj 

lie  acid,  QUi  (ciilc.)  ... 

i^Orquiv.  of  CI) 

Total  Sniul.s 


'}  ms 


i'S.73" 


jiti  chloriil,KCI 

chlorid.  NaCi 

.iiiiii  chloriit.  MuCh  .. 
,ium  sulphate,  MjjSO, 
n  sulphale.  CiiSO,  .       . 
II  carbon ute.  CaCOj 
Tciliil  Solids 


.5.2740 

.0108 
.S7.« 

S9  ,.7,y 
i-,37y 
.SO-9J7 

18.JZ4 

a^yoming  Experiment  Slatt'ov. 


Laramib  Lithia  Water. 


In  April,  1895,  while  prospecting  for  coal,  a  mile 
ii  half  west  o!  Laramie,  Mr.  Jacob  Fein  struck  a  veil 
mineral  water  at  a  depth  of  58  feet.     The  water  is  imei 
ing  on  account  of  containing  more  lithia  than  any  other 
analyzed  from  this  State.    Sample  No.  1  was  taken  whi 
waler  was  first  found  and  Sample  No.  2  some  week.t 
when  a  large  amount  had  been  pumped  out.     Anothei 
about   1500  feet  south  of  the  first,  gives  water  of  s 
composition,  but  containing  about  twice  as  much   m 
matter.     The  lithia  in  this  second  well  is  .0048  gran; 
liter  or  as  lithium  Chlorid  is  .799  grains  per  gallon.     S. 
No.  1  has  a  specific  gravity  of  1.0033. 


Liter      Gnl^on   •  Liter  : 

Silica,  SiOj oiSS'      i.ibx  .OJoT, 

Imn  and  Alumina.  Kej  Oj.Al,0.i        ; '      0024, 

Lithia,  Li,  O .0041  .139  .ooj8 

I'olnsh,  Kj  O „        .0176  ,     i,oj6  .OM2 

.Sodn.Nn.O .6471   ■  37.736  .5503 

Lime,  CaO  1     .32B0  ;   19.128  .2039 

Miignesia,  MgO 1896      16.88H         i  t,ql^ 

Hydrochloric   acid,  CI  0834        4Ji63  .oBu 

Sulphuric  add.  HO, 1,7361    10T.242  ,  1.1810 

Carbonic  acid.  COi  *  - ,     .(*io       3.616        o6io 

(Le«  O  equiv.  of  CI) ■  |_oi88)    (  1.096]!  (  01S81 

Tolal  Solids TT879    iSj.^'"|"7778i"  I 

As  Salts.  j 

Silica,  SiOj 0388        2.^63,     .0206 

Ironand  Alumina   Kej  O,,  Ali  O3      .' --|      .0024 

Litliiuni  chlorid,  LiCI 0118  i       .6Si  !      «D7» 

Potassium  clitorid.KCl   .'>i79        [-627  .     ,0(78  1 

Sodium  cUlorid,  NaCl 0994        .'s>7'7''  I     -'  i-T  ' 
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Analyses  of  Celkbrated  Mineral  Waters. 
On  ihis  page  are  given  analyses  of  several  well-known 
ral  waters  which  may  be  compared  with  the  analyses 
Voming  mioeral  waters.  The  analysis  of  the  sea-water 
jf  the  water  from  the  Apoltinaris  spring  in  Heppingen. 
sia,  are  taken  from  Thorpe's  Dictionary  of  Applied 
nistry.  The  analysis  of  the  water  from  Vichy,  France. 
;en  from  the  Encvclopajdia  Bntannica.  The  analysis 
le  water  from  the  Sprudel  Spring,  Carlsbad,  Bohemia, 
Koenig's  Nalirungsmiltel.  The  analysis  of  the  water 
Cleopatra  Spring.  Yellowstone  National  Park,  from 
:tin  No.  47,  U.  S.  Geological  Survey. 

lAnalvses  staled  in  grnniR  per  liler. 
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1ST   AND   Profit  of  Growing  Wheat. 


B.  C.  BUFFUM. 


Excepting  in  two  or  three  localities  sufficient  wheat  is 
yet  being  grown  in  Wyoming  Co  supply  the  home  mar- 
This  is  not  due  to  any  unfavorable  conditions  of  soil 
limiite,  but  may  be  attributed  to  lack  of  agricultural  de- 
pment.  Three  years  ago  the  Experiment  Station  took 
he  subject  ot  wheat  growing  and  instituted  experiments 
e  carried  out  upon  each  of  the  Experiment  Farms  to 
rminir  the  place  this  important  product  would  occupy  as 
;neral  farm  crop  in  this  State. 

Naturally  the  first  question  in  any  farming  operation  is, 
liould  be,  will  it  pay?  Many  have  expressed  the  opin- 
ihat  wheat  would  not  pay  in  this  State,  as,  owing  to  the 
a  expense  of  irrigation,  we  could  not  compete  with  such 
e  wheat-growing  States  as  the  Dakotas  and  Minnesota. 
1  an  opinion,  however,  is  fallacious,  as  there  are  several 
ts  of  advantage  in  an  irrigated  crop,  any  one  of  which 
give  a  return  more  than  sufficient  to  meet  the  compar- 
;ly  small  expense  attached  to  watering  the  land.  The 
intages  of  raising  grain  under  irrigation  may  be  summed 
iriefly  as  follows; 


tifS  Wyoming  Experiment  Si 

I. — With  plenty  of  water  for  inigiii 
be  a  failure  of  crop.  The  results  of  our  i 
that  the  failure  of  a  wheat  crop  for  a 
entail  a  loss  equivalent  to  ihc  expense  o 
for  not  less  than  ten  years. 

2. — Larger  yields  are  obtained  fr 
The  Statistician's  Report  for  1890  giv 
of  wheat  in  the  United  States  for  the 
ten  years  as  twelve  bushels  per  acre,  i 
was  it  as  low  as  twelve  bushels,  Wy 
being  the  highest  with  eighteen  and  n 
bushels  respectively.  The  value  uf  the 
placed  at  $14.87  per  acre.  But  little  la 
this  State  during  the  period  covered  b 
lieve  an  average  of  eighteen  bushels 
the  present  time.  Since  1890  the  ai 
been  greatly  increased.  The  census  foi 
in  wheat  as  4,538  acres.  The  Slate  Er 
1892  shows  that  Uinta  County  alone  h 
age  and  that  the  increase  in  Carbon  a 
ties  was  from  56  acres  and  6  acres  res] 
1,000  acres  in  Carbon  and  1,200  in  ( 
1892.  In  the  last  five  years  wheat  yieic 
ty  bushels  per  acre  rarely  have  been  < 
the  Station  Farms  or,  so  far  as  we  have 
farms  in  the  State. 

In  our  three  years'  experiments  up 
periment  Farms,  one  of  them  being  unir 
yield  is  32.9  bushels  per  acre.  (See  1 
crease  of  two  bushels  per  acre  more  th 
irrigation. 

3. — Irrigated  grain  is  heavier  and  ol 
grain  raised   without    irrigation.     Some 
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■A\.  at  ihe  World's  Fair  weighed  sixty-six  pounds  per 
lel  and  sixiy  pound  wheat  is  below  the  average.  Such 
n  is  of  greater  ViiJue  than  a  lighter  sind  poorer  product. 
llustrate  the  difference  in  value  between  irrigated  and 
rij^ated  grain,  I  may  mention  that  at  the  present  time  in 
Laramie  market  oats  from  irrigated  districts  are  Sflling 
wenty  cents  more  per  hundred  pounds  than  oats  from 
rigated  farms. 

4.^ — Irrigation  tends  lo  keep  up  the  fertility  of  the  soil. 
i  is  especi;it[y  true  where  the  water  contains  sediment. 
iitve  this  item  alone  of  sulBcient  value  to  overbal.ince  the 
;nse  of  irrigation. 


CO<T    OF    RAISING    WHEAT. 

The  cost  will  vary  in  different  localities.  It  is  influ- 
d  by  the  price  of  labor,  the  kind  and  condition  of  the 
the  season,  whether  wet  or  dry,  the  extent  to  which 
oved  machinery  is  used,  and  the  manner  in  which  the 
ler  plans  and  executes  the  work. 

As  has  been  stated,*  the  cost  in  North  Dakota  upon 
e  areas,  unirrigated  and  with  the  use  of  improved  ma- 
ery,  has  been  reduced  to  $4.50  and  $5.00  per  acre.  In 
ansasf  several  years  ago,  the  total  average  cost  of  rais- 
uvht-at  was  placed  at  $7.50  per  acre.  In  Nebraska  in 
t:J;  the  cost  of  raising  wheat  is  shown  to  be  from  $6.13 
10,33  per  acre. 

The  results  of  our  experiments  given  in  Tables  I,  II 
III,  show  a  variation  in  the  cost  of  producing  an  acre  of 
It  from  $7.30  to  $13.36,  the  average  cost  given  in  Table 
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IV  being  $10.38.  This  is  the  actual  cost  upon  single  acres 
of  land,  the  expense  being  computed  from  the  actual  time 
spent,  at  the  local  price  for  labor.  The  cost  of  threshing 
only  has  been  estimated  the  same  for  each  place  at  five  cents 
per  bushel.  Generally  the  plats  were  harvested  by  hand, 
thus  increasing  the  expense,  and  the  cost  of  irrigation  is 
greater  in  proportion  than  upon  larger  areas. 

The  present  season  the  expense  upon  the  Laramie 
Farm,  with  the  use  of  improved  machinery,  would  not  have 
exceeded  $7.60  per  acre,  while  the  actual  expense  as  given 
in  the  table  was  $9.11.  It  may  be  safely  stated  that,  where 
fields  of  forty  acres  or  more  are  grown  under  average  con- 
ditions, the  total  expense,  including  water,  need  not  excet-d 
$7.75  per  acre. 


PROFIT. 


The  profit  will  vary  with:  ist — The  cost  of  pro- 
ducing the  crop.  Every  cent  saved  in  producing  the 
crop,  so  long  as  the  yield  is  not  affected,  is  clear  gain. 
2nd. — It  will  vary  with  the  yield.  Any  increase  in  yield 
over  the  amount  required  for  the  expense  of  raising  the 
crop  is  almost  clear  profit.  3rd. — It  will  vary  with  the  mar- 
ket price  realized.  While  none  of  our  experiments  have 
shown  the  expense  to  be  greater  than  the  value  of  the  crop, 
still  the  apparent  profit  in  one  instance  is  only  $1.73  per  acie. 
This  is  a  little  less  than  an  income  of  seven  per  cent,  upon  a 
land  valuation  of  $25.00  per  acre,  and  shows  that  wheat  might 
not  be  profitable  when  the  expense  of  raising  the  crop  is 
large  and  the  yield  comparatively  small.  The  profit  ranges 
from  $1.73  to  $16.70  per  acre,  the  average  for  the  Stale  in 
the  three   years'  experiment  being  $10.16  per  acre.     With 
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land  at  $25.cx)  per  acre  this  profit  would  be  over  forty  per 
cent,  on  ihe  investment,  or  a  return  of  ten  per  cent,  on  a 
land  valuation  of  $100.16  per  acre. 

In  the  State  Engineer's  Report  for  1892,  (Page  31) 
it  is  stated  that  the  average  value  of  irrigated  land  for  the 
arid  region  is  $83.28  per  acre,  but  that  the  value  of  irriga* 
ted  land  in  Wyoming  is  lower  than  this.  It  shows  that  if 
the  land  was  given  in  homesteads,  the  average  cost  of  land 
and  water  would  not  exceed  $10.00  per  acre.  But  even 
with  the  larger  valuation  our  results  show  that  wheat  is  a 
profitable  crop. 

It  may  be  noted  that  in  the  tables  the  cost  of  keeping 
up  the  ditches  is  included  in  the  cost  of  irrigation.  The  first 
cost  of  getting  the  water  to  the  land  need  not  be  taken  into 
account  as  it  is  a  part  of  the  investment,  the  land  valuation 
carrying  the  cost  of  water  right  with  it.  There  is  no  way 
of  determining  the  exact  amount  of  taxes,  so  no  account  is 
taken  of  them.  In  computing  his  profit  each  farmer  should 
deduct  the  amount  of  taxes  from  his  total  earnings. 


Explanation  of  Tables, — Tables  I,  II  and  III  give 
the  results  for  1893,  1894  and  1895.  The  price  per  pound 
is  the  price  at  the  local  market  at  the  time  of  harvest. 
Where  two  or  three  varieties  were  grown  the  acre  plats 
were  divided  into  two  or  three  equal  parts  and  the^yield 
given  is  the  total  yield  from  the  whole  acre  plat. 

Table  IV  gives  the  averages  for  the  time  the  experi- 
ment was  in  progress.  Results  from  Saratoga  are  for  only 
one  season  and  consequently  are  not  an  average.  The  av- 
erages are  for  two  seasons  at  Laramie  and  tor  three  sea- 
sons at  the  other  farms,  excepting  Saratoga. 
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SUMMARY. 


Advantages  of  raising  wheat  under  irrigation  are:  ist, 
an  assured  crop;  2nd,  larger  yields;  3rd,  heavier  and  bel- 
ter grain;  4th,  maintaining  fertility  of  the  soil. 

The  coat  of  raising  wheat  varies  from  $7.30  to  $1336 
per  acre.  Estimated  cost  upon  40  acres  or  more  by  the 
use  of  improved  machinery,  $7.75  per  acre. 

Profit  varies  from  $1.73  to  $16.70  per  acre. 

Average  profit  is  $10.16  per  acre,  which  is  a  ten  per 
cent,  income  upon  a  land  valuation  of  over  $100  per  acre,  or 
over  forty  per  cent,  upon  a  land  valuation  of  $25  per  acre. 
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E.  E.  SLOSSON,  M.  S.  -  -  -  -  -  Chebust 
W.  C.  KNIGHT,  A.  M. Geologist 


SUPERINTENDENTS. 

JACOB  S.  MEYER  -  Lander  Experiment  Farm 

JOHN  D   PARKER  Saratoga  Experiment  Farm 

JOHN   F.  LEWIS  Sheridan  Experiment  Farm 

A.  E.  IIOYT       ....      Sundance  Experiment  Farm 
MARTIN  R.  JOHNSTON  -       Wheatland  Experiment  Farm 

B.  C.  BUFFUM  -        Wyoming  University  Experiment  Farm 
The  Horticulturist  in  Charge, 

Wyoming  University  Experiment  Grounds 
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Thirty-eight  varieties  of  peas  were  grown  on  the  Ex- 
periment Farm  the  past  summer,  and  sufficient  data  are  at 
hand  for  publication  in  bulletin  form.  The  season  was  un- 
usually short  and  cold,  and  the  following  tabl(*s  and  notes 
will  give'  those  interested  an  idea  of  the  varieties  likely  to 
do  best  under  our  most  adverse  conditions  of  climate.  Their 
value  depends  upon  the  full  and  careful  notes  kept  by  my 
assistant,  Mr.  W.  H.  Fairfield,  who  has  also  given  efficient 
assistance  and  suggestions  in  working  up  the  data  and  put- 
ting them  into  their  present  form. 

The  pea  belongs  to  the  class  of  plants  known  as  hardy 
annuals.  They  grow  in  cold  climates  and  will  flourish  up- 
on comparatively  poor  soil.  Like  other  legumes  they  take 
nitrogen  directly  from  the  atmosphere,  and  are  a  rich  food 
for  both  man  and  stock.  Upon  soils  naturally  deficient  in 
vegetable  matter,  as  is  the  most  of  our  prairie  or  upland 
soil,  they  are  valuable  to  plow  under  in  the  green  state  as 
a  fertilizer. 

While  our  market  for  garden  peas  is  somewhat  limited, 
still  they  are  an  important  crop  in  every  garden,  and  as 
field  crops  will  prove  of  value  for  forage  and  feed,  especial- 
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ly  at  high  altitudes  in  the  State,  when  in  connection  wiih 
rye,  or  other  small  grain,  they  will  take  the  place  of  com 
for  fattening  stock.  As  our  population  increases  the  in- 
formation here  given  is  in  demand,  and  will  directly  benefit 
many  who  raise  garden  vegetables  for  their  own  tables. 

There  is  an  almost  endless  variety  of  peas,  but  prob- 
ably the  larger  number  of  the  standard  sorts  are  given  in 
Table  I.  All  these  have  been  grown  upon  the  Laramie 
Farm  for  two  or  more  seasons.*  In  1894  their  growth 
was  not  interrupted  or  retarded  by  any  severe  frosts,  hail 
or  other  unusual  climatic  conditions.  This  season,  how- 
ever, has  not  been  so  favorable,  and  anv  varietv  which  did 
well  the  past  summer  would  give  good  returns  under 
any  ordinary  conditions  of  climate  likely  to  occur  upon 
the  Laramie  Plains.  All  the  varieties  were  planted 
April  19th  and  20th,  seed  at  the  late  of  109  pounds  per 
acre  being  used.  The  soil  w^as  dry,  but  all  germinated 
from  April  24th  to  27th,  and  came  up  May  5th  to  loth. 
The  only  cultivation  was  hoeing  once  on  June  26th.  They 
were  irrigated  on  June  21st.  July  9th,  and  August  21st  and 
22nd. 

On  June  17th  an  unusually  severe  frost  injured  all 
varieties  more  or  less.  In  some  from  eight  per  cent,  to 
twenty  per  cent,  of  the  young  plants  were  killed.  In  Table 
II  these  varieties  are  marked  tender.  Those  showing  no 
effects  excepting  that  a  few  leaves  were  frosted  are  marked 
hardy,  while  those  which  were  slow  in  recovering,  still 
showing  the  injurious  effects  ten  days  after  the  frost,  are 
marked    half    hard  v.      This    frost    and    the    cold     weather 

*ReMilts  witli  peas  in  1894  were  published  in  Bullelin  No  JJ,  pp. 
73  and  74. 
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caused  the  same  varieties  to  be  from  one  to  three  weeks  < 

later  in  reaching  edible  maturity  than  in  1894.  Light  hail- 
storms on  July  17th  and  22ncl  and  August  8th  left  scars 
upon  the  pods  which  would  injure  their  sale  in  the  market, 
but  they  were  not  otherwise  injured. 

The  same  varieiy  is  sometimes  given  different  names 
by  different  seedsmen.  Among  the  kinds  grown  those 
which  appear  to  be  the  same  are  as  follows: 

Blue  Imperial  Dwarf  and  Pride  of  the  Market. 

Cleaveland's  Rural  New  Yorker,  First  and  Best,  Lee's 
Earliest  and  Extra  Early  Daniel  O'Rourke  closely  resemble 
each  other,  the  greatest  variation  being  in  their  yields. 
Midsummer  and  Prince  of  Wales  seem  to  be  the  same. 
Sterling  and  Alaska  are  much  alike. 

Table  I. — None  of  the  vines  were  staked  up  or  trel- 
lised.  The  length  of  vines  was  determined,  at  the  time 
ready  for  market,  by  straightening  them  out  and  measuring 
from  the  ground  to  the  top  leaf.  The  number  of  days  in. 
bearing  is  from  the  dale  ready  for  market  to  the  time  of 
last  picking. 

To  determine  the  yield  the  rows  were  divided  into  two 
parts,  leaving  one  to  ripen  seed  and  picking  the  other  part 
as  often  as  sufficient  peas  were  ready.  The  weight  of  a 
gallon  of  each  varieiy  was  carefully  taken,  and  the  amount 
of  shelled  peas  produced  by  this  gallon  weighed.  The 
weight  of  a  gallon  of  peas  in  the  pod  varied  from  two 
pounds  eleven  ounces  in  Melting  Sugar  to  three  pourlds 
nine  ounces  in  Extra  Early  Premium  Gem,  the  average  be- 
ing about  three  and  one-fourth  pounds.  In  varieties  with 
medium  sized  pods  the  weight  of  a  gallon  was  about  2^ 
per  cent,  less  at  the  first  picking  than  at  the  later  pickings 
when  the  pods  were  better  filled. 
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The  weight  of  shelled  peas  from  a  gallon  varied  from 
seven  and  one-half  ounces  in  Melting  Sugar  to  one  pound 
and  eleven  ounces  in  Lee's  Earliest,  the  average  being 
about  twenty-two  ounces.  The  shelled  peas  weighed  twen- 
ty-one ounces  per  measured  quart. 

The  number  of  days  it  took  to  mature  is  from  the  date 
the  peas  came  up  till  they  were  ready  for  market. 

The  last  column  in  Table  I  gives  the  value  per  acre  of 
green  peas  at  the  local  market  wholesale  price,  which  was 
35^  cents  per  pound.  This  shows  that  the  better  vnelding 
sorts  would  be  a  very  profitable  crop  where  the  market 
would  warrant  growing  large  areas,  as  the  expense  of 
growing  them  is  comparatively  small. 

Table  II. — The  varieties  are  arranged  first  in  refer- 
ence to  earliness,  reconciling  the  results  of  1894  and  1895 
as  nearly  as  possible,  and  secondly  as  to  their  yields,  the 
earliest  variety  and  heaviest  yiclder  being  put  first  in  each 
case.  From  the  column  headed  condition  at  time  of  frost 
information  may  be  obtained  in  regard  to  those  varieties 
which  will  be  likely  to  ripen  seed  in  a  short  season.  The 
importance  of  the  last  column,  headed  hardiness,  depends 
upon  whether  heavy  frosts  occur  late  in  the  spring  after  the 
peas  are  up. 
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Table  II.                  GARDEN   PEAS. 
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Blue  Imperial  Dwarf 

Forlv  Fold 

Tall'Sugar 

American  Wonder  

Wl.ite  Marrowfat 
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Pride  of  the  Market 
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Dwarf  Wrinkled 
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Notes  on  Varieties  which  We  Recommend  for 

•  

General  Planting. 


Alaska. — An  extra  early  variety  and  of  this  class  the 
hardiest.  Plants  medium  in  size,  dark  green,  of  dense 
growth.  Green  peas  smooth,  of  good  qualitj-.  Ripe  peas 
light  green,  smooth. 

Sterling.— An  early  variety  and  one  of  the  hardiest, 
with  long  season,  vines  of  medium  size,  dark  green,  of  dense 
thrifty  growth.  Gave  the  heaviest  yield  of  any  variety 
grown.  Ripe  peas,  light  green,  smooth.  Very  much  like 
Alaska. 

Telephone. — Second  early,  and  one  of  the  hardiest  and 
best  yielding  varieties.  Vines  large,  of  thrifty  growth. 
Pods  large,  well  filled.  Ripe  peas  light  green,  wrinkled. 
This  is  of  first  quality,  being  one  of  the  most  delicious  green 
peas,  in  the  list. 

Telegraph. — Second  early,    not  so   hardy  or  good  a 

yielder  as  Telephone,  which  originated  from  this  variety. 

Vines    of    medium  size.      Pods  large  and  shelled  peas  of 

good  size.     Ripe  peas  large,  light  green,  wrinkled.  Green 
peas  sweet  and  of  fine  quality  for  the  table. 

Admiral. — A  second  early  variety  and  one  of  hardiest 
and  most  prolific.  Vines  large,  of  thrifty  growth.  Pods  of 
medium  size.     Ripe  peas  large,  light  colored,  wrinkled. 

Blue  Imperial  Dwarf. — Probably  same  as  Pride  of  the 
Market.  A  second  early  pea,  hardy  and  one  of  best  yield- 
ers.  Vines  of  medium  size.  Pods  large.  Peas  large  and 
of  good  quality.     Ripe  peas  large,  light  green,  smooth. 

Black-eyed  Marrowfat. — One  of  the  best  late  varieties. 
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Hardy,  good  yielder.  Vines  large  and  thrifty.  Pods 
large.  Peas  of  good  size  and  quality.  Ripe  peas  light 
colored,  large,  smooth,  with  black  eye. 

M^elting  Sugar. — Probably  the  best  and  most  largely 
grown  variety  with  edible  pods.  Did  not  withstand 
freezing  as  well  as  many  other  varieties,  but  is  a  fairly  good 
yielder.  Vines  large.  Pods  large,  crooked,  light  colored, 
stringless,  and  tender  when  young.  Ripe  peas  light  col- 
ored, large  and  smooth.  The  young  peas  cooked  pod  and 
all  are  of  fine  flavor. 
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LETTER  OF  TRANSMITTAL. 


To  His  Excellency, 

Hon.    Wm,  A,  Richards y 

Governor  of  Wyoming, 
Cheyenne,    Wyoming. 

In  accordance  with  my  duties  as  President  and  Direc- 
tor, I  have  the  honor  to  present  herewith  the  Sixth  An- 
nual Report  of  the  Agricultural  College  of  the  University 
of  Wyoming  and  of  the  Agricultural  Experiment  Station 
of  Wyoming.      This  report  is  for  the  year  1896. 

Copies  will  be  sent  also  to  all  agricultural  col- 
leges, to  the  Secretary  of  the  Treasury,  to  the  Secretary 
of  the  Interior,  and  to  the  Secretary  of  Agriculture,  in 
compliance  with  Sections  3  of  Acts  of  Congress  of  August 
30,   1890,  and  March  2,  1887. 

Respectfully  submitted, 


University  of  Wyoming, 
December  31,   1896. 


University  of  Wyoming. 

BOARD  OF  TRUSTEES. 
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IN.   OTTO  GKAMM,  Uramic, 

)N.  MELVILLE  C.  BROWN,  Laramie, 

OK.  JAMES  O.  CHURCHILL.  Cheyenne. 

JN.  JAMES  A.  McAVOY.  Under, 

]N.  TLMOTHY  V.  BURKE.  Cheyenne, 

IN.  JOHN  C.  DAVIS,  Treasirer,  Rawlins, 
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Professor  of  Polilical  Science. 
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Professor  of  itiology. 
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Professor  uf  Philosophy  and  Social  Science. 
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I  hereby  submit  the  Sixth  Annual  Report  of  the  Agri- 
cultural College  of  Wyoming,  in  compliance  with  enact- 
ments of  Congress. 

Inception  of  the  College  and  Station. 
The  courses  in  agriculture  and  mechanic  arts  have, 
from  the  organization  of  the  University  of  Wyoming, 
been  regularly  established  departments.  It  was  provided, 
moreover,  in  the  act  of  incorporation  that  **as  soon  as  the 
income  of  the  University  will  allow,  in  such  order  as  the 
wantb  of  the  public  shall  seem  to  require,  the  said  courses 
in  the  sciences,  and  their  practical  applications,  shall  be 
expanded  into  full  and  distinct  schools."  The  depart- 
ments of  Agriculture  and  Mechanic  Arts  were  thus  organ- 
ized into  separate  colleges  of  the  University  shortly  after 
January  lo,  1891,  when  an  act  of  the  Legislature  of  Wyo- 
ming placed  the  control  of  the  appropriations  from  the 
Morrill  and  the  Hatch  Acts  of  Congress  in  the  hands  of 
the  Board  of  Trustees  of  the  State  University.  The  Mor- 
rill Act,  approved  August  30,  1890,  was  intended  to  aid 
the  Agricultural  and  Mechanical  Colleges  in  the  various 
States,  and  the  Hatch  Act,  approved  March  2,  1887,  was 
for  the  purpose  of  establishing  an   Agricultural  Experi- 
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ment  Station  in  each  State.  The  Trustees  of  the  Univer- 
sity have  for  six  years  administered  these  federal  appro- 
priations in  accordance  with  their  original  purposes,  and 
it  is  with  the  progress  during  1896  of  the  College  and  Sta- 
tion maintained  by  these  appropriations  that  this  report  is 
concerned. 

Present  Management  and  Course. 

The  names  of  the  Trustees  of  the  University  and 
their  organization,  together  with  the  Agricultural  Com- 
mittee, will  be  found  on  the  preceding  page.  The  names 
of  the  Faculty  of  the  Agricultural  College,  and  the  chairs 
filled  by  each  member,  also  appear  on  the  same  page. 
Since  several  of  the  professors  occupy  similar  chairs  in  the 
College  of  Liberal  Arts,  the  State  is  saved  considerable 
expense  and  a  much  better  corps  of  instructors  is  main- 
tained. 

The  course  in  agriculture  and  that  in  mechanic  arts 
are  appended  to  this  report,  and  will  be  seen  on  examina- 
tion to  compare  in  standard  very  favorably  with  similar 
courses  in  the  best  institutions  of  the  country.  As  the 
educational  opportunities  of  the  State  advance,  and  the 
number  of  students  increases,  the  requirements  of  the  Col- 
lege of  Agriculture  and  Mechanic  Arts  will  be  gradually 
raised,  so  as  to  keep  pace  with  the  times.  Already  some 
improvements  for  next  year's  catalogue  are  in  contempla- 
tion. 

Improvements  in  Equipment. 

The  condition  of  the  laboratories  and  work  shops  is 
this  year  better  than  ever  before.  Large  additions  of  ap- 
paratus have  been  made  to  each  of  the  depa:rtments,  es- 
pecially to  that  of  mechanical  engineering.  The  depart- 
ment of  physics  has  been  entirely  refitted,  more  space  has 
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been  given  for  the  chemical  lecture  room,  the  herbarium 
has  received  large  additions,  and  the  number  of  saurians 
now  collected  for  the  study  of  paleontology  amounts  to 
nearly  thirty.  Several  iron  working  machines  have  been 
added  to  the  equipment  of  the  mechanical  shop.  A  new 
sink  has  been  put  in,  the  floor  of  the  engine  room  has 
been  freed  from  oil  and  grime,  and  newly  painted,  the 
missing  window  lights  have  been  supplied,  the  stairs  re- 
built, and  the  machines  mended  and  regulated. 

Urgent  Needs. 

The  constant  expansion  of  the  departments  of  phy- 
sics, chemistry,  geology,  paleontology,  and  biology,  will 
not  allow  a  new  scientific  building  to  be  long  delayed,  if 
the  college  is  to  continue  its  progress.  The  work  done  in 
these  departments  is  of  the  highest  character,  and  a  credit 
to  the  State.  Suitable  encouragement  in  the  way  of 
proper  facilities  should  be  secured  for  such  progressive 
work. 

We  have  suffered  somewhat,  too,  for  the  want  of  dor- 
mitories for  young  men  and  women.  There  are  many  de- 
serving young  people  in  this  State  who  crave  the  educa- 
tion afforded  by  our  institution,  but  cannot  pay  their  liv- 
ing expenses  in  Laramie.  Until  some  means  are  provided 
them,  the  influence  of  the  highest  educational  institu- 
tion in  the  State  will  not  be  strongly  felt  outside 
of  the  University  site.  If  the  State  would  build 
two  dormitories,  at  the  cost  of  a  few  thousand  dol- 
lars, we  could  furnish  these  ambitious  young  peo- 
ple with  board  at  cost.  This  year  the  president  and  some 
of  the  faculty  have  established  a  dormitory  for  young  men 
largely  at  their  own  expense.  This  dormitory  has  done  a 
great  deal  of  good,  but  the  price  of  board  is  not  yet  as  low 


8 


Wyoming  Agricultural  College. 


as  it  should  be,  and  the  faculty  cannot  indefinitely  con- 
tinue the  expense. 

Changes  in  the  Faculty. 

The  faculty  has  been  considerably  strengthened  by 
the  acquisition  ot  Professor  Ridgaway  and  Mr.  Gilkison. 
It  is  due  to  their  efforts  that  such  improvements  have 
taken  place  in  the  physical  laboratory  and  the  mechanical 
shops.  Each  has  given  all  his  time  to  his  department, 
and  together  they  have  saved  the  college  more  than 
$i,ooo  by  manufacturing  various  soits  of  apparatus  and 
attending  personally  to  repairs.  Mr.  Ridgaway  had  been 
professor  of  physics  and  dean  at  the  University  of  the  Pa- 
cific for  nearly  twelve  years,  and  Mr.  Gilkison  was  at  the 
time  of  his  election  assistant  in  mechanical  engineering  at 
the  Colorado  Agricultural  College.  The  high  grade  of  in- 
struction previously  given  by  the  other  members  of  the 
faculty  has  been  maintained  during  this  year. 

Discipline. 

The  discipline  of  the  students  has  been  excellent  this 
year,  and  the  quiet  of  the  halls  and  rooms  has  been  no- 
ticed by  many  visitors.  One  serious  infraction  only,  that 
of  hazing,  occurred  at  the  opening  of  the  fall  term,  and 
this  was  promptly  checked  and  punished  by  action  of  the 
faculty.  The  students  have  throughout  the  year  shown 
the  greatest  interest  in  the  welfare  of  the  institution. 

Increase  in  Numbers. 

The  numbers  of  the  University  as  a  whole  have  in- 
creased more  than  one-third  over  the  highest  previous 
record,  and  the  indications  for  next  year  are  still  more 
promising.  Students  for  the  agricultural  college  are  begin- 
ning to  come  in,  and,  although  Wyoming  has  until  recent 
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years  been  supposed  not  to  be  an  agricultural  State,  it  is 
certainly  growing  rapidly  in  this  direction.  The  number 
of  young  men  taking  work  in  the  shops  amounts  to  nearly 
one-sixth  of  the  University,  and  the  facilities  afforded  the 
students  in  mining  by  means  of  this  branch  are  almost  in- 
dispensable. This  training  is  very  popular  and  valuable 
for  the  youth  of  a  new  State  rich  in  physical  resources. 

Account  of  Departments. 

The  following  is  a  detailed  report  of  each  department 
of  the  Agricultural  College : 

POUTICAL  AND  SOCIAL  SCIENCE. 

This  department  includes  civics,  public  law,  political 
economy, and  sociology.  Its  aim  has  been  to  cultivate  in- 
dependent thought  and  foster  intelligent  citizenship. 
After  the  origin  and  growth  of  each  subject  has  been  in- 
vestigated, and  the  general  principles  have  been  acquired, 
the  student  is  required  to  apply  the  principles  thus  ob- 
tained to  leading  problems  of  the  present  day.  Debates, 
public  and  private,  form  an  important  feature  of  the 
courses.  The  following  subjects  have  been  taught  in  this 
department  in  1896  : 

I.  Civil  Government.  Fiske's  Civil  Government ; 
Bryce's  American  Commonwealth  ;  Macy*s  Civil  Govern- 
ment. Lectures  and  practical  illustrations.  Required  of 
preparatory  students. 

II.  Constitutional  Law.  Cooley ;  Black.  Ex- 
amination of  cases  :  lectures  ;  debates.  Elective  for 
seniors, 

III.  International  Law.  Walker  ;  Gallaudet ; 
Woolsey  ;  Snow's  Cases.  Lectures  ;  debates  ;  theses. 
Required  of  seniors. 
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IV.  Political  Economy.  Ely's 
Walker  ;  Marshall  ;  Gregory.  Lectures  ; 
Required  of  seniors. 

V.  SociOLOGV.  Small  and  Vinci 
Kydd's  Evolution.  Lectures  ;  debates 
quired  of  s 


BIOLOOT. 

The  following  subjects  have  been  tai 
partment  of  Biology  : 

I.  General  Botany.  It  is  the 
course  to  give  the  student  a  general  ic 
world  as  a  whole,  but  especially  to  acqua 
main  facts  of  the  morphology  and  physio 
producing  plants.  To  this  end,  laboratoi 
these  facts  may  be  had  largely  at  first 
prominent  feature.  During  the  spring  t( 
are  brought  into  touch  with  the  abun< 
mountain  flora  of  Wyoming,  and  each  stu< 
ability  to  work  out  for  himself  the  cla; 
plants  in  which  he  may  become  intereste 
freshmen. 

II.  Plant  Morphology.  In  this 
fication  and  morphology  of  some  of  the 
plants  receive  attention.  Incidentally  a 
the  relation  of  the  spore  producing  to  th< 
plants  is  given.  Type  plants  of  the  impi 
worked  out  by  the  student,  and  this  km 
the  basis  for  the  co-ordinating  view  of 
which  the  lectures  seek  to  give.     Requir. 

III.  General  Zoology.  A  gener; 
the  main  problems  or  generalizations  of  tl 
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the  first  attention.  Incidentally  the  general  scheme  of 
classification  with  the  characteristics  of  the  several  groups 
is  developed.     Required  of  sophomores. 

IV.  Morphology  of  Invertebra;i'es.     A  study 

of  the  morphology  and  classification  of  types  of  the  lead- 
ing groups  with  special  reference  to  t^e  invertebrates. 
Elective  for  juniors  and  seniors. 

V.  Physiology  of  Vertebrates.     A  course  in 

the  anatomy  and  physiology  of  the  vertebrates.  In  this 
course  the  anatomy  of  the  vertebrate  classes  is  studied 
comparatively,  and  some  of  the  problems  connected  with 
the  successive  modifications  of  the  organs  of  vertebrates 
are  considered.     Elective  for  juniors  and  seniors. 

The  facilities  for  work  in  this  department  have  been 
increased  by  reason  ot  more  and  better  laboratory  appara- 
tus and  supplies.  A  number  of  additions  to  the  reference 
library  of  the  department  is  also  worthy  of  record. 


PHIL0S0PH7. 

The  work  in  psychology  was  more  satisfactory 
than  in  any  previous  year.  This  was  due  largely  to  the  in- 
troduetion  of  such  experiments  as  could  be  made  with  in- 
expensive apparatus,  described  in  Dr.  Sanford*s  Labora- 
tory Course,  American  Journal  of  Psychology^  Vol.  VI 
and  V-  Special  attention  was  given  to  physiological 
psychology. 

In  teaching  logic,  without  undervaluing  deductive 
reasoning,  more  time  than  formerly  was  given  to  induc- 
tive reasoning.  A  perfect  knowledge  of  this  form  is  es- 
pecially helpful  to  students  in  the  study  of  the  sciences, 
and  to  the  graduates  of  the  agricultural  department  in 
their  original  investigations  and  experiments. 
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In  the  study  of  ethics  special  stress  was  laid 
which  treats  of  the  citizen  and  his  duties.     Th 
these  duties — such    as    the    relation    of    the 
his    government,   obedience    -to    civic    laws, 
government,    proper   use  of  the  ballot,    etc., 
raise  the  ideal  of  citizenship. 

I.  PSVCHOI.OGV.  Sully;  Titchener ;  Jai 
tures  ;  experiments  ;  essays.      Required  ofjun. 

II.  'Logic.       Jevons  ;     Davis;     Mill, 
problems  ;   essays.      Required  of  juniors. 

III.  Ethics.  Bowne  ;  Hyslop  ;  Mark 
and  various  books  of  reference.  Lectures  ;  d 
problems;  essays.     Elective  for  juniors  and  se 

IV.  History  of  Philosophy.  Variou 
reference.  Lectures  ;  researches  ;  theses  ;  d 
Elective  for 


AQBIOnLTURE  AND  HOBTIOULTUBI! 

Our  facilities  for  teaching  practical  an( 
agriculture  have  been  augmented  by  the  purch; 
improved  machinery  and  a  number  of  new  boc 
library.  Our  agricultural  museum  has  been 
during  the  year  by  the  addition  of  a  large  amo 
terial.  It  now  contains  a  part  of  our  grass 
which  took  a  medal  at  the  World'.s  Fair,  man) 
tative  crops  from  foreign  countries  and  states, 
those  from  different  parts  of  Wyoming,  and 
nearly  all  the  varieties  of  wheat,  oats  and  barle 
world  has  produced.  The  collection  is  of  inte 
valuable  aid  to  the  student.  Our  facilities  fo 
scientific  agriculture  may  be  -said  to  be  equal  tc 
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than  those  in  most  of  our  universities.     Ail  instruction  is 
by  lectures. 

Any  one  not  able  to  take  the  regular  course  of  four 
years,  but  who  can  give  thp  time  for  some  instruction,  is 
cordially  invited  to  our  courses  for  one  and  two  years. 
We  also  offer  university  extension  courses  in  agriculture 
and  horticulture  to  classes  who  organize  and  request  the 
same.  We  are  ready  to  organize  courses  in  irrigation, 
engineering  and  dairying  upon  request.  Students  desir- 
ing to  take  work  not  given  in  our  catalogue  should  cor- 
respond with  us  before  the  term  opens. 

COURSES  IN  AGRICULTURE  AND  HORTICULTURE. 

I.  Practical  Farming.  History  of  agriculture ; 
brief  review  of  the  chemical  composition  and  physical 
properties  of  air  and  water  as  related  to  the  soil  and  vege- 
tation ;  the  chemical  constituents  and  practical  classifica- 
tions of  soil  ;  properties,  treatment,  and  adaptation  of  each 
kind  ;  arid  soils  and  retention  of  soil  moisture  ;  history 
and  methods  of  irrigation  ;  improvement  of  soils  ;  fallow- 
ing and  green  manuring  ;  manufacture,  preservation,  and 
application  of  manures  and  stimulants  ;  farm  implements 
and  machinery  ;  production,  management,  and  sale  of  the 
different  crops  ;  intensive  farming  ;  forestry  ;  the  different 
breeds  of  farm  animals,  their  characteristics  and  adapta- 
tions ;  breeding,  rearing,  feeding,  and  management  for  dif- 
ferent purposes  to  which  each  is  suited  ;  dairying,  butter 
making,  creameries  and  cheese  factories  ;  selection  and 
purchase  of  farms  and  ranches  ;  road  making,  fences,  and 
farm  buildings.      Required  of  freshmen  and  sophomores, 

II.  Horticulture.  Relations  of  heat,  light,  mois- 
ture, and  food  to  plant  growth,  and  the  means  of  controll- 
ing their  supply  and   intensity  in  plant  houses  and  hot- 
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beds  ;  soiU  and  fertilizers  and  their  manipulation :  origin 
of  cultivated  plants ;  propagation  of  plants  ;  grafting, 
budding,  pruning,  and  training  ;  planting  and  transplant- 
ing ;  hybridizing,  crossing,  and  selecting  ;  cultivation  of 
large  and  small  fruits  ;  kitchen  gardening,  market  garden- 
ing, landscape  gardening,  and  floriculture.  Required  of 
seniors, 

III.  Veterinary  Medicine  and  Surgery.  Pre- 
vention and  treatment  of  diseases  and  injuries  of  the  do- 
mestic animals.     Required  of  seniors, 

IV.  Comparative  Anatomy  and  Physiology. 
Anatomy,  physiology  and  hygiene  of  the  domestic  animals 
and  cultivated  plants;  diseases  of  plants;  vegetable  para- 
sites.    Required  of  sophomores. 

V.  Economic  Entomology.     The  class  instruction 

'  embraces  lectures  upon  the  anatomy  of  insects ;  their 
transformations,  development,  geographical  distribution, 
and  the  principles  and  characteristics  of  classification. 
Special  attention  is  given  to  the  insects  of  Wyoming,  and 
the  most  approved  methods  of  checking  their  ravages. 
Each  student  is  required  to  make  a  collection  of  Wyo- 
ming insects,  which  must  be  named  and  arranged  in  a  sys- 
tematic manner.  During  the  term  an  essay  relating  to 
some  feature  of  systematic  or  economic  entomology  is 
prepared  by  each  student  under  the  direct  supervision  of 
the  instructor.  In  the  laboratory  students  are  required  to 
make  careful  dissections  and  drawings  of  at  least  one  in- 
sect in  each  order.     Required  oj  juniors. 

VI.  Meteorology.  Climatology  ;  relations  of 
heat,  sunlight,  moisture,  pressure  of  atmosphere,  and 
evaporation,  to  ch'mate  ;  laws  of  storms  and  climatic  con- 
ditions ;  instruments,    their   use  ;    reductions  of  observa- 
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tions  ;  hypsometry.  thermometry,  barometry,  precipita- 
tion, effects  of  climate  on  plant  distribution  and  growth. 
Required  of  juniors . 


CHEMISTRY. 

The  following  courses  of  study  in  the  chemical  de- 
partment have  been  taught : 

I.  Elementary  Chemistry.  Three  hours  lectures 
and  four  hours  laboratory  work  a  week.  The  aim  of  this 
course  is  to  give  students  a  knowledge  of  the  laws  of 
chemical  change,  a  practical  familiarity  with  the  principal 
elements  and  compounds,  and  skill  in  the  manipulation  of 
apparatus.     Required  of  sophomores . 

II.  Qualitative  Analysls.  Laboratoi*y  work 
ten  hours  a  week.     Required  of  sophomores. 

III.  Quantitative  Analysis.  Laboratory  work 
ten  hours  a  week,  fall  and  winter  terms.  Required  of  me- 
chanical juniors  . 

IV.  Organic  Chemistry.  Lectures. and  recita- 
tions five  hours  a  week.      Required  of  agricultural  seniors. 

V.  Agricultural  Chemistry.  Lectures  and 
laboratory  work  on  the  chemistry  of  plant  growth  and  the 
application  of  chemical  principles  to  practical  agriculture, 
with  special  reference  to  the  problems  of  the  arid  region. 
Required  of  agricultural  juniors. 

The  professors  of  chemistry  and  geology  have  been 
engaged  in  a  study  of  the  petroleum  of  Wyoming  for  sev- 
eral years.  In  October,  1893,  were  published  analyses  of 
oil  from  the  Shoshone  reservation;  from  the  Murphy  wells, 
Fremont  county ;  from  the  Salt  Creek  basin,  Natrona 
county,  and  from  Belle  Fourche,  Crook  county.  In  Janu- 
ary, 1895,  a  special  bulletin  was  published  by  the  profes- 
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sors  of  chemistry  and  physics  on  methods  of  determining 
the  heating  power  of  petroleum  and  giving  the  fuel  value 
of  eight  samples  of  Wyoming  petroleum. 

The  past  year  the  professors  of  chemistry  and  geol- 
ogy have  been  enabled  to  carry  on  the  work  more  system- 
atically, and  it  is  their  intention  to  make  a  comparatively 
thorough  test  of  each  field  in  the  State.  The  Salt  Creek 
field  was  chosen  for  the  first  investigation,  as  it  was  the 
best  developed.  A  still  of  one  barrel  capacity  was  con- 
structed, which  enables  the  distillation  to  be  carried  out 
on  a  scale  which  gives  a  fair  idea  of  the  character  of  the 
commercial  products.  The  Salt  Creek  oil  was  separated 
into  about  250  fractions,  which  were  tested  for  gravity, 
flashing  point,  burning  point,  freezing  point  and  viscosity. 
Distillations  were  made  without  steam,  with  super-heated 
steam  and  under  diminished  pressure,  and  the  products 
compared  with  commercial  lubricating  oils!  The  results  of 
this  investigation  were  published  June,  1896,  in  Bulletin 
No.  I,  Petroleum  Series. 

The  Lander  oil  field  was  next  studied  in  a  similar 
way.  Samples  from  three  localities  have  been  analyzed, 
and  one  of  them  distilled  in  quantity.  The  results  are 
now  almost  ready  for  the  press,  and  will  soon  be  published 
as  Bulletin  No.  2,  Petroleum  Series.  Other  fields  of  the 
State  will  be  investigated  as  rapidly  as  time  will  permit, 
and  one  or  more  bulletins  on  the  subject  will  be  published 
each  year. 

The  professor  of  chemistry  is  now  giving  in  Laramie 
a  university  extension  course  on  the  chemistry  of  food, 
which  will  probably  be  repeated  in  other  cities. 
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QEOLOaT. 

The  regular  work  in  geology  required  from  all  stu- 
dents is  a  course  requiring  five  hours  per  week  for  three 
consecutive  terms,  and  a  thesis  upon  some  subject  to  be 
selected  by  the  student  under  the  direction  of  the  instruc- 
tor during  the  second  term.  •  This  course  will  deal  with 
general  geology,  and  is  intended  to  give  the  student  a 
thorough  and  comprehensive  idea  of  the  great  study. 

Besides  the  regular  course,  studies  in  advanced  geol- 
ogy are  offered  to  those  who  wish  to  make  a  specialty  of 
this  subject  or  of  any  of  its  branches.  It  is  absolutely 
necessary  for  a  student  who  wishes  to  become  proficient  in 
this  line  of  study  to  go  into  the  field  and  study  from  na- 
ture. The  opportunities  for  students  to  study  geology  at 
the  University  of  Wyoming  are,  in  many  respects,  super- 
ior to  those  in  many  institutions  of  learning.  The  Uni- 
versity is  located  upon  triassic  rocks  ;  to  the  east  rise  the 
Laramie  mountains,  flanked  by  pSfcleozoic  rocks  ;  to  the 
west  are  series  of  Jurassic  and  cretaceous  rocks,  beyond 
which  are  the  Medicine  Bow  mountains,  and  only  twenty 
miles  away  there  is  an  extensive  development  of  tertiary 
rocks.  The  mountains  on  either  side  have  an  archaean 
core  which  is  well  mineralized.  The  sedimentary  rocks 
are  rich  in  invertebrate  and  vertebrate  fossil  life,  and  also 
have  valuable  deposits  of  clay,  gypsum,  soda,  and  coal. 
The  nearness  of  the  mines  of  gold,  silver,  copper,  lead, 
iron,  and  coal,  and  the  quarries  of  limestone,  sandstone, 
marble,  and  granite,  makes  the  location  one  of  great  value 
to  the  student  of  geology. 

There  are  in  course  of  construction  two  geological 
maps,  one  of  the  State  and  one  of  the  immediate  vicinity 
of  the  University,  for  the  use  of  students.    The  latter  map 
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will  be  drawn  on  the  scale  of  two  inches  to  the  mile,  and 
will  include  the'  geology  of  the  country  for  a  radius  of 
twenty  miles  from  the  University. 

COURSE   IN   GEOLOGY. 

I.  General  Geology.  Fall,  winter  and  spring 
terms  ;  five  hours  per  week  -,  forty  hours  field  work  and  a 
thesis.     Required  of  seniors, 

II.  Mineralogy.  Five  hours  per  week  for  twelve 
weeks.     Required  of  seniors. 

III.  Economic  Geology.     Five  hours  per  week 

for  twelve  weeks  ;  twenty-four  hours  field  work.  Electivt 
for  seniors. 

IV.  Paleontological  Geology.     Five  hours  per 

week  for  twelve  weeks.     Elective  for  juniors  and  seniors. 

V.  Field  Work  and  Thesis.     Five  hours  per 

week  for  twelve  weeks  ;  sixty  hours  in  field  work.  Eke- 
tive  for  seniors. 

Text  and  reference  books  used  :  Dana,  Geikie,  Kemp, 
Le  Conte,  Williams,  Tarr,  and  Nicholson. 


HI8T0BT. 

As  the  aim  of  this  department  is  to  create  a  taste  for 
historical  reading,  the  course  has  been  arranged  so  that  a 
student  may  take  some  subject  of  history  each  year.  The 
courses  taught  are  as  follows  : 

I.  United  States.  Barnes*  United  States  his- 
tory ;  Fiske's  civil  government.  Lectures  ;  essays.  Rt- 
quired  of  sub-preparatory  students. 

[The  Board  of  Trustees  having  abolished  the  sub- 
preparatory  class,  this  course  will  not  be  given  in  the 
future.] 


Sixtlji  Annual  Report,  1896,  19 


II-  England.  Montgomery's  history  of  England. 
General  outline  taught  by  text-book  ;  lectures  and  essays. 
Required  of  freshmen, 

III.  General   History.     Myer's    general    history 

and  various  reference  works.      Required  of  freshmen. 

IV.  France.  Montgomery's  French  history,  sup- 
plemented by  general  reading  and  lectures.  Required  of 
sophomores. 

V.  Middle  Ages.  Emerton  ;  Church  ;  Th;acher 
and  Schwill.      Lectures  ;  essays.     Elective  for  sophomores. 

VI.  History  of  Civilization.     Adams  ;  Guizot; 

and  various  books  of  reference.     Elective  for  juniors. 

VII.  Special  Period.  Seminary  study  of  some 
epoch,  such  as  the  reformation  or  the  rise  of  Prussia. 
Elective  for  seniors. 

VIII.  Philosophy  of  History.     Taught  entirely 

by  lectures  and  quizzes.      Many  books  of  reference  are 
used.      Required  of  seniors. 


ENGLISH. 

At  the  opening  of  the  fall  term  the  English  depart- 
ment was  relieved  of  its  sub-preparatory  course,  and  its 
work  was  enlarged  and  strengthened. 

During  the  past  year  one  hundred  and  thirty  students 
have  received  instruction  in  this  work. 

The  following  courses  have  been  given  : 

I.  Lock  wood's  lessons;  English  classics.  Selections 
from  the  'following  authors  were  read  :  Irving,  Long- 
fellow, Whittier,  Hawthorne,  Holmes,  Lowell, and  Bryant. 
Required  of  preparatory  students. 

II.  Essays  upon  the  following  works  and  the  authors 
represented  :    Shakespeare's   As    You  Like    It  ;    DeFoe's 
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riistory  of  the  Plague  in  London  ;  Irving's  Tales  of  a 
Traveler  ;  Hawthorne's  Twice  Told  Tales  ;  Longfellow's 
Evangeline  ;  Eliot's  Silas  Marner.  Required  of  freshmen. 
in.  Pancoast's  history  of  English  literature.  Six 
representative  writers  ;  early  English.  Required  of 
Juniors, 

IV.  Genung's  rhetoric  and  rhetorical  analysis;  Eng- 
lish drama  and  Shakespeare  ;  English  lyric  and  English 
prose  ;  American  literature.     Required  of  seniors, 

V.  Whitney's  life  and  growth  of  language  ;  Anglo- 
Saxon  ;  middle  English.     Elective  for  seniors. 


EHET0BIGAL8. 

The  work  in  elocution  and  oratory  is  of  a  practical 
character.  The  aim  is  to  give  students  such  training  as 
shall  best  prepare  them  for  the  duties  of  citizenship.  As 
far  as  possible  the  instructor  gives  each  student  personal 
attention,  that  the  respective  needs  may  be  learned,  and 
that  such  instruction  may  be  imparted  as  shall  be  produc- 
tive of  the  best  results.  This  work  is  done  through  liter- 
ary divisions  and  through  the  special  oratorical  drill  of  the 
senior  year.  One  hundred  and  twenty-two  students  have 
•during  the  past  year  received  practice  through  frequent 
exercises  in  the  delivery  of  original  composition  or  of  se- 
lections from  standard  authors. 


MILITARY  SOIEKOE  AND  TACTICS. 

The  total  number  of  students  admitted  to  the  military 
department  for  the  year  js  as  follows  : 
Winter  term,  thirty-three  (33.) 
Spring  term,  thirty-six  (36.) 
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Fall  term,  forty-nine  (49.) 
Average  for  three  terms,  thirty-nine  (39.) 
It  will  be  seen  that  the  numbers  are  increasing. 
As  a  rule  these  students  have  reported  for  instruction 
four  times  per  week. 

The  equipment  and   instruction  is  the  same  as  re- 
ported  heretofore. 


MATHEMATICS. 


The  following  courses  are  taught : 

I.  Elementary  Algebra.  Fundamental  opera- 
tions, factoring,  fractions,  simple  equations,  involution, 
evolution,  radicals,  surds,  quadratic  equations,  simultan- 
eous equations  above  the  first  degree,  and  theory  of  in- 
dices.     Required  of  freshmen, 

IL  Plane  Geometry.  Including  the  general  prop- 
erties of  regular  polygons.  Great  stress  is  placed 
upon  the  solving  of  original  problems.  Required  of  sopho- 
mores. 

III.  Solid  Geometry.     Required  of  juniors. 

IV.  Advanced  Algebra.  Functions  and  their 
notations,  series  and  the  theory  of  limits,  general  theory 
of  equations,  imaginary  quantities,  and  the  theory  of  elim- 
ination by  determinants.      Required  of  freshmen. 

V.  Plane  Trigonometry.     The  development  of 

the  general  formulae,  and  their  application  to  the  solution 
of  triangles,  polygons  and  original  field  problems.  Re- 
quired of  juniors. 

VI.  Analytical  Geometry.  The  analytical  geo- 
metry of  the  straight  line,  circle,  and  conic  sections,  in- 
cluding a  discussion  of  the  general  equation  of  the  second 
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degree,  and  some  special  examples  in  higher  loci.  Re- 
quired  of  mechanical  juniors, 

VII.  Differential  Calculus.     Development  of 

the  fundamental  principles  and  formulae  of  the  differential 
calculus  ;  derivatives  of  higher  orders,  successive  deriva- 
tives, development  in  series,  maxima  and  minima  of 
functions.     Required  of  mechanical  juniors. 

VIII.  Integral  Calculus.    Elementary  forms  of 

integration,  double  integral,  triple  and  multiple  integrals, 
lengths  of  curves,  areas,  volumes,  etc.  Required  of  m- 
chanical  juniors, 

IX.  SURVEVLVG.  Chain  surveying,  compass  and 
transit  surveying,  declination  of  the  needle,  laying  out 
and  dividing  land,  plane  table  surveying,  the  survey  of 
the  public  lands,  city  surveying,  mine  surveying,  and  the 
judicial  functions  of  the  surveyor.  Required  of  mechanical 
sophomores, 

X.     Analytical  Mechanics. 

XI.  Mechanics  of  Materials. 

XII.  Thermodynamics  and  Hy- 


Required 

of 
mechanical 


DRAULICS.  )  seniors. 


PHYSICS. 

The  chief  aims  of  the  department  of  physics  are  to 
assist  students  in  acquiring  a  thorough  and  practical 
knowledge  of  physical  phenomena  through  work  per- 
formed in  the  laboratory,  and  to  aid  them  in  becoming 
skilled  in  laboratory  methods. 

The  courses  have  been  somewhat  modified  from  those 
presented  last  year,  and  two  additional  electives  arc 
offered,  one  in  Electrostatics  and  the  other  in  Electrody- 
namics.    In  all  courses  laboratory  work  of  ja  quantitative 
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character  is  now  required  in  connection  with  the  study  of 
prescribed  text  books  and  attendance  upon  lectures. 

The  method  of  conducting  the  laboratory  work,  es- 
pecially in  the  elementary  classes*  is  that  which  is  some- 
times called  the  * 'collective  system."  Under  this  method 
all  are  engaged  on  the  same  experiment  at  the  same  time, 
thus  allowing  the  teacher  the  opportunity  of  instructing 
the  entire  class  at  once  upon  any  difficult  points  which 
may  arise,  and  still  leave  him  free  to  devote  the  greater 
portion  of  his  time  to  assisting  those  who  are  naturally 
slow  in  comprehending  and  performing  experiments. 

The  interior  arrangement  of  the  room,  formerly  used 
as  a  lecture  room,  has  been  entirely  remodeled  into  a  lab- 
oratory, which  can  very  comfortably  accommodate  sec- 
tions of  twenty  students  each.  Five  new  tables  have  been 
constructed  and  placed  in  convenient  positions  around  the 
room,  and  a  large  cabinet  has  been  built  to  contain  the 
apparatus  when  not  in  use.  Much  new  apparatus  was 
procured  for  the  laboratory  during  the  summer,  to  be  used 
especially  for  quantitative  work  in  both  the  elementary 
and  advanced  classes. 

The  following  courses  are  open  : 

I.  Elementary  Physics.  Three  hours  recita- 
tions, and  four  hours  laboratory  work  per  week.  Required 
of  freshmen. 

II.  General    Physics.     Three    hours    recitations 

and  lectures,  arid  from  four  to  six  hours  laboratory  work 
per  week.     Required  of  juniors. 

III.  Magnetism  and  Electrostatics.  Labora- 
tory work  from  six  to  ten  hours  per  week.  Elective  for 
mechanical  seniors. 

IV.  Electrodynamics.     Laboratory    work    from 
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four    to    six    hours    per    week.     Elective  for    mechanical 
seniors. 

MEOHAKIOAL  ENQINEEBIirO. 

The  department  of  mechanical  engineering  is  in  a 
very  prosperous  condition. 

During  the  summer  vacation  the  iron  room  was  fitted 
with  marines,  so  that, we  are  now  prepared  to  do  as  many 
different  kinds  of  machine  work  as  are  done  in  similar  in- 
stitutions. 

The  following  list  of  iron  working  tools  has  been 
added  :  One  24in.x24in.x6ft.  G.  A.  Gray  planer;  one  No. 
I  Universal  Brown  &  Sharp  milling  machine  ;  one  25in. 
Davis  &  Egan  back  geared  power  feed  drill  press  ;  one 
Detroit  emery  grinder  with  two  I4in.  emery  wheels. 
The.se  machines,  together  with  the  I4in.  Hendey-Norton 
screw  cutting  lathe  that  was  in  the  room,  permit  a  wide 
.scope  of  metal  work.  These  machines  rank  as  high  as 
any  manufactured.  Each  machine  is  supplied  with  neces- 
sary tools  to  do  the  work  for  which  it  was  designed. 

A  Champion  lever  forge,  with  a  full  set  of  forge 
tools,  anvil,  tongs,  cutters,  etc.,  was  placed  in  the  forge 
room  to  sharpen  and  temper  iron  working  tools.  There 
has  been  added  also  to  the  machine  room  a  complete  set 
of  piping  tools.  These  not  only  will  enable  the  student  to 
become  familiar  with  steam  fitting,  but  will  be  the  means 
of  effecting  a  saving  of  no  small  importance  to  this  and 
other  departments  of  the  University. 

Few  things  were  supplied  to  the  wood  iixirking  room, 
as  it  was  found  to  be  thoroughly  equipped  for  the  required 
work.  The  wood  working  machinery  was  made  by  first- 
class  manufacturers.      Each  bench  and  lathe  is  provided 
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with  a  course  of  work  selected  from  some  of  our  leading  in- 
stitutions. The  object  of  such  a  course  is  to  teach  the  stu- 
dent to  read  mechanical  drawings  and  cause  him  to  place 
thought  in  his  work.  The  exercises  that  were  selected 
are  such  that  to  do  satisfactory  work  the  student  must 
have  a  clear  idea  of  the  task  before  him.  In  addition  to 
the  regular  course  in  wood  working,  many  useful  articles 
are  made  for  diffeiient  departments  of  the  University. 
When  necessary,  the  student  designs  the  work  in  the 
drafting  room,  from  which  the  articles  are  constructed  in 
the  shop. 

Apparatus  for  experiments  in  mechanical  engineering 
will  be  added  to  the  department  as  rapidly  as  it  can  be 
constructed. 

Many  new  copies,  both  for  mechanical  and  free  hand 
drawing,  have  been  added  to  the  drafting  room.  This 
year  the  students  were  induced  to  purchase  a  better  grade 
of  instruments,  thus  enabling  them  to  do  more  satisfactory 
work. 

Some  valuable  additions  have  been  made  to  the 
books  on  mechanical  engineering,  thus  placing  before  the 
student  one  of  the  essential  features  of  success,  a  good  li- 
brary. 

If  this  department  continues  to  receive  the  generous 
support  that  has  been  given  it  in  the  past,  we  will  soon 
hold  high  rank  among  mechanical  institutions. 


THE  LIBBABY. 

The  library,  which  is  also  the  general  reading  room 
of  the  University,  is' situated  on  the  second  floor,  in  the 
north  wing  of  the  main  building.  This  is  a  large,  well 
lighted  and  ventilated  apartment.     The  college  students 
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use  this  room  during  vacant  hours  from  8.39  a.  m.  to  12 
m.,  and  from  i  to  3. 15  p.  m. 

The  students  at  all  times  during  the  day,  for  five  days 
in  the  week,  have  free  access  to  all  the  books  and  periodi- 
cals. Three  volumes  may  be  taken  by  any  one  individual 
and  kept  from  the  shelves  for  a  period  of  two  weeks. 
Books  reserved  at  the  instance  of  professors  as  collateral 
reading  for  their  courses  are  shelved  in  their  respective 
rooms,  and  can  be  taken  out  only  on  application  to  such 
professors,  who  are  responsible  for  them  during  the  period 
of  their  reservation. 

The  library  contains  4,450  bound  volumes,  and  in  ad- 
dition several  thousand  unbound  bulletins  and  reports  on 
agricultural  and  scientific  subjects. 

There  have  been  added  to  the  University  library,  dur- 
ing the  year  1896,  532  bound  volumes  and  600  pamphlets, 
including  Experiment  Station  bulletins  and  publications 
from  the  Department  of  Agriculture  at  Washington,  D.  C 

The  Board  of  Trustees  of  the  University,  at  its  annual 
meeting  in  June,  1896,  made  an  appropriation  of  nine 
hundred  and  twenty-five  dollars  for  reference  books  for 
the  library.  The  scientific  books  as  purchased,  after 
being  catalogued,  are  placed  in  the  reference  libraries  in 
the  respective  laboratories  in  the  University,  the  books  for 
more  general  use  being  placed  in  the  library  proper.  A 
pleasing  increase  of  interest  in  the  library  has  been  shown 
by  the  students  during  the  past  year ;  the  books  are  con- 
sulted with  greater  care,  and  the  knowledge  obtained  has 
been  particularly  noticed  in  the  departments  of  English 
and  history. 

The  following  list  of  agricultural  papers  and  Wyo- 
ming newspapers  is  sent  to  the  University  : 


Sixth  Annual  Report,  1896. 


27 


Arkansas — 

Farmer. 
California — 

Press  and  Horticulturist. 

The  Call. 

West  American  Science. 
Colorado  — 

Farmer. 

The  Mining  Review. 

The  Field  and  Farm. 
Georgia — 

The  Southern  Cultivator. 
Indiana — 

Clover  Leaf. 
Louisiana — 

Planter. 
Maryland — 

Farmer. 

Baltimore  Weekly  Sun. 

Southern  State. 
Massachusetts — 

Farm  and  Home. 

Ploughman. 

Our  Grange  Home. 

American  Cultivator. 

New  England  Farmer. 
Michigan — 

Grange  Visitor. 
Missouri — 

National  Dairyman. 
Nebraska — 

Western  Resources. 
New  Hampshire — 

Mirror  and  Farmer. 


Illinois — 

Prairie  Farmer. 

Orange  Judd  Farmer. 

Farmers'  Review. 

The  Farmer's  Magazine. 

The  Elgin  Dairy  Report. 

Irrigation  Age. 
Iowa — 

Iowa  Homestead.     ' 
Kansas — 

Farmer. 
Kentucky — 

The  Industrial  American. 
New  Mexico — 

Southwestern     Farm     and 
Orchard. 
New  York — 

American  Agriculturist. 

Rural  New  Yorker. 

Sugar  Trade  Journal. 
Ohio- 
American  Grange  Bulletin. 
Pennsylvania — 

Germantown  Telegraph. 

Public  Ledger,  daily. 

Virginia — 

Southern  Planter. 

The  Progressive  South. 
Washington — 

Northwest  Mining  Review. 
Wisconsin — 

Hoard's  Dairyman. 
Ontario — 

Farmers'  Advocate. 
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State  Papers — 

Bill  Barlow's  Budget. 

Black  Diamond. 

Boomerang. 

Carbon  County  Journal. 

Central  Wyoming  News. 

Cheyenne  Tribune. 

Fremont  County  Gazette. 

Green  River  Star. 

Laramie  Republican. 

Laramie  Times. 

New  Castle  News-Journal. 


News-Register. 
Otto  Courier. 
Rock  Springs  Independent. 
Rock  Springs  Miner. 
Saratoga  Lyre. 
Saratoga  Sun. 
Sheridan  Journaf. 
Sheridan  Post. 
Sun-Leader. 
Wheatland  World. 
Wyoming  Press. 


The  scientific  and  general  periodicals  taken  by  the  li- 
brary and  kept  on  the  tables  of  the  reading  room  are  : 

American  Machinist.  Cosmopolitan. 

Arena.  Colliery  Mining  Magazine. 

American  Naturalist.  Education. 

American  Gardening.  Educational  Review. 

American  Journal  of  Science.  Electrical  World. 
American  Geologist.  Engineer  Magazine. 

American  Journal  of  Civics.    Erythea. 
American  Journal  of  Mathe-  Etude. 

matics.  Fliegende  Blaetter. 

Agricultural  Science.  Forum. 

Annals  of  American  Acad-  Garden  and  Forest. 

emy  of  Political  and  Social  Harper's  Weekly. 

Science.  Harper's  Monthly, 

Bulletins  of  the  Torrey  Bo-  Independent. 

tonical  Club.  Journal  Society  of  Chemical 

Botanical  Gazette.  Industry. 

Book  News.  Journal  of  the  Chemical  So- 

Century.  ciety. 
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Literary  Digest. 

Meehan*s  Magazine. 

Meteorological  Journal. 

Microscope. 

Microscopical  Journal. 

Mining  and  Scientific  Press. 

Monist. 

Nation. 

Nature. 

North  American  Review. 

Outlook. 

Physical  Review. 


Popular  Science  Monthly. 

Psychological  Review. 

Philosophical  Review. 

Quarterly  Journal  of  Pure 
and  Applied  Mathematics. 

Review  of  Reviews. 

Science. 

Scientific  American  and  Sup- 
plement. 

Scribner. 

Western  Electrician. 


The  University  uses  the  Dewey  Decimal  Card  Cata- 
logue system,  and  in  addition  to  the  regular  cards  we 
have  those  coming  from  the  Department  of  Agriculture  at 
Washington,  containing  a  complete  list  of  publications 
sent  from  that  department  and  its  several  branches  in  con- 
nection with  the  Experiment  Station  work. 
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A.  .  Courses  of  Study. 


COLLEGE  OF  AGRICULTURE. 


The  college  of  agriculture,  State  of  Wyoming,  now 
offers  to  the  youth  of  Wyoming  the  following  courses  of 
instruction  in  agriculture,  mechanic  arts,  and  military 
science  : 

I.      A   ONE    year's    course. 

For  those  whose  time  is  limited,  but  whg,  wish. some 
practical  instruction  in  farming  and  ranching.  The  stud- 
ies are  so  arranged  that  students  from  the  district  schools 
can  enter  at  the  beginning  of  any  term.  The  recitations 
and  lectures  are  with  the  regular  classes,  a  cer- 
tificate is  given  for  work  done,  and  the  grades  may  be 
credited  toward  the  longer  courses.  The  fall  term  in- 
cludes :  bookkeeping  or  physiology,  drawing,  English 
grammar  or  rhetoric,  arithmetic  or  algebra,  agriculture, 
and  wood-working.  The  winter  term  embraces  :  book- 
keeping, history  and  principles  of  agriculture,  botany, 
horticulture,  arithmetic,  algebra,  and  metal-working.  The 
spring  term  is  devoted  to  :  bookkeeping,  civil  govern- 
ment, the  agriculture  of  soils  and  tillage,  botany  or 
horticulture,  zoology,  geometry,  and  field  and  laboratory 
work. 
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II.       A   TWO   YEARS'   COURSE. 

Including  the  above,  and  selected  studies  from  the 
second  and  third  years  of  the  complete  course. 

III.   A  FOUR  YEARS'  GRADUATING  COURSE. 

Devoted  to  a  thorough  training  in  agriculture,  (bee 
course  of  study). 

IV.       A   GRADUATE    COURSE. 

For  graduates  who  wish  to  devote  their  time  to 
special  research  in  the  fields  and  laboratories  of  the  Agri- 
cultural Experiment  Station. 

v.       SPECIAL   CHEMICAL   COURSE. 

The  chemical  laboratory  is  fitted  up  with  a  view^  to 
making  it  as  useful  as  possible  to  the  State  at  large,  and 
good  opportunities  are  offered  for  carrying  on  special  in- 
vestigations, or  courses  of  study.  The  study  being  indi- 
vidual, and  not  lit  classes,  courses  can  generally  be  arranged 
to  suit  the  student.  The  only  requirement  is  sufficient 
previous  knowledge  to  undertake  the  line  of  work  de- 
sired. Tuition  is  free.  Apparatus  broken  and  chemicals 
used  are  charged  at  cost. 

EXPENSES. 

Tuition  is  free  to  all  resident  students  of  Wyoming ; 
non-residents  will  be  required  to  pay  an  annual  fee  of 
$5.00.  An  incidental  and  library  fee  of  $2.50  a  year  must 
be  paid  by  all  students. 

SCOPE    OF   THE  COLLEGE. 

The  College  of  Agriculture  is  designed  to  give  to 
young  men  who  may  desire  it  the  advantages  of  a  thor- 
ough, liberal,  and  practical  education,  not  only  to  prepare 
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them  for  the  successful  prosecution  of  agriculture  in  all  its 
branches,  but  to  secure  to  the  student  the  mental  disci- 
pline and  training  necessary  to  qualify  him  for  any  other 
calling  or  profession,  and  fit  him  to  discharge  intelligently 
the  duties  of  an  American  citizen.  The  period  of  study 
requisite  for  graduation  will  extend  through  four  years. 

Students  completing  the  course  will  receive  the  degree 
of  Bachelor  of  Agriculture,  and  such  students  pursuing 
one  year  of  graduate  studies  in  the  University  will  receive 
the  degree  of  Bachelor  of  Science. 

REQUIREMENTS   FOR    ADMISSION. 

Students  will  be  admitted  to  the  agricultural  course 
by  passing  a  satisfactory  examination  in  arithmetic,  Eng- 
lish grammar  and  composition,  physiology,  United  States 
history,  physical  geography,  and  elementary  algebra. 

COURSE   OF    INSTRUCTION. 

The  instruction  in  this  college  will  be  given  at  the 
University  building,  and  the  practical  instruction  will  be 
given  on  the  agricultural  college  farm  and  at  the  Experi- 
ment Station  at  Laramie. 
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Agricultural  College  Course. 


FRESHMAN. 


FALL  TERM. 


Algebra, 

English  History, 

Pbysics. 

Drawing, 

Shop  work,  2  hours. 


WINTER  TERM. 


Algebra. 
Agriculture, 
Physics, 
Botany,  L, 
General  History. 


SPRING  TERM. 


Algebra, 
Agriculture, 
Physics, 
Bouny,  I., 
General  History. 


Algebra, 

Adv.inccd  Physiology, 
■Chemistry,  1., 
ik>ianv,  II., 
French  History. 


SOPHOMORE. 


Plane  Geometry, 
Agriculture, 
Chemistry,  I,, 
Zoology.  1.. 
French  History. 


JUNIOR. 


Plane  Geometry. 
Agticulture, 
Chemistrj',  II., 
Zoology,  11., 
French  History. 


Solid  Geometry, 
Piiychologv, 
£ntomol() 
Engl 


mology, 
i,h.  III. 


Mechanics, 
Logic. 

KntomoUjgv. 
English,  ni. 


Plane  Trigonometry, 
Agricultural  Chemistry, 
Agricultural  Engineeriag. 
Meteorology, 
English,  111. 


SENIOR. 


Political  Economy, 
Horticulture, 
Veterinary, 
Geology, 
English.  IV. 


International  Law, 
Horticulture, 
Geology, 
Sociology. 
English,  IV. 


Thesis, 

Landscape  Gardening, 

Oi^anic  Chemistry, 

Mineralogy, 

Veterinary. 


Military  drill  and  rhctoricals  throiif^hout  the  course.  Afternoons  for  laboratory  aod 
'field  work.  To  \c\iA  lo  the  degree  of  B  Agr.  Graduate  courses  leading  to  degree  of  B. 
S.  ofc-  M.  Agr. 
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COLLEGE  OF  MECHANIC  ARTS. 


ADMISSION. 

Students  will  be  admitted  to  the  mechanical  course 
by  passing  a  satisfactory  examination  in  arithmetic,  Eng- 
lish grammar  and  composition,  physiology,  United  States 
history,  physical  geography,  and  elementary  algebra. 

SPECIAL     INSTRUCTION     IN      MECHANICAL    DEPARTMENT. 

For  Students  desiring  special  instruction  in  mechanical 
drafting,  higher  theoretical  mechanics  and  engineering, 
the  new  course  of  study  in  the  mechanical  department,  is 
especially  adapted.  Mechanical  drafting  can  be  com- 
menced in  any  term  and  be  pursued  as  rapidly  as  the  skill 
of  the  student  will  permit,  as  all  work  depends  solely  upon 
the  student's  ability. 

Any  branch  of  the  higher  mechanics  can  be  pursued, 
if  the  elementary  principles  are  well  understood  by  the 
student. 
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Mechanical  Course. 


PREPARATORY. 


FALL  TERM. 

WINTER  TERM. 

SPRING  TERM. 

.'AlB^ebra.  5, 
iElenientary  Physics, 
lEngiMh,  3, 
Mechanical  Drawing, 

Algebra.  5. 
Elementary  Physics, 
English,  3. 
Mechanical  Drawing,  5. 

Algebra.  5. 

English.  3, 
Free-faano  Drawing. 

Rhetorical  work  same  as  other  courses, 
i^hop  work  two  hours  each  afternoon. 


FRESHMAN. 


Algebra,  5, 
French  or  (German.  5, 
Mechanical  Drawing,  5, 
English  History. 


Geometry  (Plane),  a, 
French  or  German,  5, 
Descriptive  Geometry. 
General  History. 


Geometry  (Plane),  5, 
French  or  German,  s. 
Kinematic  Drawing,  5, 
General  History. 


Rhetorical  work  the  same  as  other  courses. 
Shop  wurk  two  hours  each  afternoon. 

SOPHOMORE. 


<3eomeiry  (Solid),  5, 
French  or  German,  5, 
•Chemi.stry,  I,  5 


Plane  Trigonometry, 
Chemistry,  I.  5. 
French  or  German,  5. 


Spherical  Trigonoiaeiry  and 

Surveyine.  5. 
Mechanical  Drawing, 
French  or  German,  5. 


Rhetorical  work  the  same  as  other  courses. 
Shop  work  two  hours  each  aftt-rnoon. 

JUNIOR. 


Advanced  Physics,  5, 
Analytical  Geometry, 
Chemistry  of  Metals,  5. 


Advanced  Physics,  5, 
Differential  Calculus, 
Elements  ot  Mechanism,  5. 


Advanced  Physics,  5, 
Integral  Calculus,  5. 
Machine  Design.  5. 


Technical  reading  from  engineering  magazines  and  papers  once  per  week. 

SENIOR. 


English  Literature,  5. 
Analytical  Mechanics,  5, 
Machine  Drafting,  5. 


Mechanics  of  Materials,  5, 
Steam  Engine,  5, 
Astronomy,  5. 


Thermodynamics,  $, 
Hydraulics,  5, 
Thesis  Work. 


Laboratory  work  in  engioeering  in  afternoon. 

Shop  work   each  term,  during   entire  course,  in  wood   shop,  blacksmith  shop,fou"'y 
and  machine  shop.     Military  drill  each  term  during  first  two  years.    This  course  lead*  ^ 
£.  E.     A  two  years'  graduate  course  leads  to  M.  E. 
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B,     Treasurer  s  Report. 


UNIVERSITY  OF  WYOMING, 
Agricultural  College, 
Laramie,  Wyo.,  June  30,  1896. 

Report  of  treasurer  of  said  institution  to  the  Secre- 
tary of  Agriculture  and  the  Secretary  of  the  Interior,  of 
amount  received  under  Act  of  Congress  of  August  30, 
1890,  in  aid  of  colleges  of  agriculture  and  the  mechanic 
arts,  and  of  the  disbursement  thereof,  to  and  including 
June  30,  1896  : 

Balance  on  hand  July  I,  1895 $  4,785  46 

Date  of  receipt  of  installment  for  i895-'96,  August  29,  1895     21,000  00 

Total  available  for  year  ending  June  30,  1896 $25,785  46 

Disbursements  thereof  for  and  during  the  year  ending  June 
30,  1896  : 

Agriculture $  1,727  87 

Mechanic  Arts 3»2i6  51 

English  language 3,528  55 

Mathematical  Science It004  76 

Natural  and  Physical  Sciences 7»956  08 

Economic  Science 5*696  36 

Total  expended  during  the  year $  23,130  13 

Balance  remaining  unexp)ended  July  i,  1896 $    2,655  33 

I  hereby  certify  that  the  above  account  is  correct  and 
true,  and  truly  represents  the  detail  of  expenditures  for 
the  period  and  by  the  institution  named,  and  that  said  ex- 
penditures were  applied  only  to  instruction  in  agricul- 
ture, mechanic  arts,  the  English  language,  and  the 
various  branches  of  mathematical,  physical,  natural,  and 
economic  science,  with  special  reference  to  their  applica- 
tions in  the  industries  of  life,  and  to  the  facilities  for  such 

instruction. 

JOHN  C.   DAVIS,   Treasurer. 
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Agricultural  College  Department. 


SIXTH    ANNUAL   REPORT 


.    .    .    OF    THE   .    .    . 


WYOMING  EXPERIMENT  STATION, 

LARAMIE,  WYOMING, 
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Agricultural  Experiment  Station. 


UNIVERSITY  OF  WYOMING. 


BOARD  OF  TRU8TEE8. 

Hon.  STEPHEN  W.  DOWNEY,  President,  Laramie,  -  1897 

Dr.  grace  RAYMOND  HEBARD,  Secretary,  Chcycniic,     -       -    1897 
Hon.  otto  GRAMM,  Laramie,       -       -  -        -         .        -       1897 

Hon.  MELVILLE  C.  BROWN,  Laramie,  1807 

Prof.  JAMES  O.  CHURCHILL,  Cheyenne,  -         -         -        -       1899 

Hon.  JAMES  A.  McAVOY,  Lander, 1899 

Hon.  timothy  F.  BURKE,  Cheyenne, 1901 

Hon.  JOHN  C.  DAVIS,  Treasurer,  Rawlins,  -        -       -    1901 

Hon.  CARROLL  H.  PARMELEE,  Buffalo,  ....       1901 

State  Supt.  of  PrBHC  Instruction  ESTELLE  REEL,        -      Ex-OAm 
President  FRANK  PIERREPONT  GRAVES       -  -        ExOfat 


Aqricultural  Committck  of  the  Board  of  Trustees. 

OTTO  GRAMM,  Chairman,  - Laramb 

S.  W.  DOWNEY, Laramii 

M.  C.  BROWN, Laramis 


President  of  the  University  of  Wyomino. 

FRANK  PIERREPONT  GRAVES,  A.  M.,  Ph.  D.,  Litt.  D. 


Station  Council. 

F.  P.  GRAVES,  A.  M.,  Ph.  D.,  Litt.  D.,       -  -        -        Director 

B.  C.  BUFFUM,  M.  S.,  Vice  Director, 

Agriculturist  and  Horticulturist 

A.  NELSON,  M.  S.,  A.  M., Botanbt 

E.  E.  SLOSSON,  M.  S., -        -      Chemist 

W.  C.  KNIGHT,  A.  M., Geologist 

C.  B.  RIDGAWAY,  A.  M.,  -        Physicist  and  Meteorologist 

G.  R.  HEBARD,  A.  M.,  Ph.  D., Secretast 


Buperintendents. 

J.  S.  MEYER, Lander  Experiment  Farm 

J.  F.  LEWIS, Sheridan  Experiment  Farm 

A.  E.  HOYT,  ....  Sundance  Experiment  Farm 

M.  R.  JOHNSTON,  -  Wheatland  Experiment  Farm 

W.  H.  FAIRFIELD,  B.  S.,       -       Wyoming  University  Experiment  Farm 
The  Horticulturist  in  Charge, 

Wyoming  University  Experiment  Grwtnk 
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WTOIDiG  leBICDLTDBAl  EIFEBIHINT  STAnON 


FOR  THE  YEAR  1806. 


I  have  also  the  honor  as  Director  to  present  to  you 
the  annual  report  of  the  Agricultural  Experiment  Station 
for  1896. 

The  entire  work  of  the  Station  is  comprehended  in 
five  agricultural  bulletins,  a  bulletin  on  petroleum  by  the 
geologist  and  chemist,  published  with  state  funds,  and  an 
index  bulletin  of  the  first  twenty-nine  bulletins  by  the 
secretary.  The  agricultural  bulletins  and  the  index  are 
appended  in  full  to  this  report.  All  these  bulletins  have 
been  a  subject  Qf  much  interest  and  a  wide  distribution 
has  been  demanded.  The  title  and  an  epitome  of  each  of 
the  agricultural  bulletins  are  given  below. 

No.  27.    Meteorology  for  1895  and  Notes  on  Olimate 

from  1891-1896. 

This  bulletin  contains  forty- four  pages  with  eight 
figures  of  meteorological  instruments  and  five  tables  of 
data  for  1895.  Comparative  notes  upon  the  climate  of 
Wyoming  for  five  years  are  also  given  from  records  of  ob- 
servations upon  each  of  the  experiment  farms. 

No.  28.    First  Report,  on  the  Flora  of  Wyoming. 

This  is  an  extensive  publication  of  one  hundred  and 
seventy-four  pages,  with  four  illustrations.     One  illustra- 
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tion  is  a  map  of  the  state.  The  work  of  the  department 
of  botany  is  outlined  and  the  flora  of  the  different  parts 
of  the  state,  the  mountains,  the  plains,  the  Atlantic  and 
Pacific  slopes,  are  compared.  An  annotated  list  of  all  the 
species  collected  is  given,  with  separate  lists  of  new  spe- 
cies and  varieties  and  those  which  have  been  reported  by 
other  collectors. 

No.  29.    Alkali,  Some  Observatioiui  and  ExperimentB. 

This  is  a  thirty-six  page  bulletin,  illustrated  with  six 
plates.  It  takes  up  the  composition  of  alkali  in  Wyo- 
ming, its  effect  upon  soil  and  crops,  and  it  reports  some 
experiments  showing  the  effects  of  such  salts  in  the  soil 
upon  seed  germination  and  plant  growth. 

No.  30.    Stock-Feeding  Experiments  at  Lander. 

This  is  a  twelve  page  bulletin  giving  briefly  the  re- 
sults in  feeding  steers,  sheep,  and  lambs  upon  the  Landtt* 
farm.  It  contains  seven  tables,  giving  the  food  eaten,  the 
gains  made,  and  the  cost  and  profit  with  the  different 
foods  used.  The  feeding  was  done  by  J.  S.  Meyer,  the 
superintendent,  and  his  assistant,  H.  S.  Kendall. 

No.  31.    The  Worst  Weeds  of  Wyoming  and  Suggested 

Weed  Legislation. 

This  is  a  bulletin  of  fifty-eight  pages,  with  fifteen  il- 
lustrations of  weeds.  It  contains  descriptions  of  our  most 
dangerous  weeds  and  suggestions  as  to  methods  of  exter- 
minating them.  A  list  of  fifty  of  Wyoming's  worst  weeds 
is  also  given,  and  a  form  of  law  upon  this  subject  is  sug- 
gested to  the  legislature  of  Wyoming. 
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PLAN  OF  STATION  WOEK  FOB  1896. 

The  following  plans  and  instructions  for  experiments 
were  carried  out  during  the  season  of  1896.  They  were 
recommended  by  the  Station  Council  and  approved  by 
the  Agricultural  Committee  of  the  Board  of  Trustees. 

Department  of  Agriculture  and  Horticulture. 

A.     General  Work  for  all  Experiment  Farms. 
I.      Continuation  of  Special  Potato  Test. 


2 

3 

4 

5 
6 


Forage  Crops. 
Sub-soil  experiment. 
Stooling  power  of  grains. 
Continuation  of  fruit  experiments. 
Trials  of  novelties  in  vegetables  and  fruits. 
Plant  larger  areas  to  alfalfa,  clover  and  grasses 
to  improve  soil. 


B.     Upon  the  Laramie  Farm. 

1.  Inauguration  of  special  permanent  soil  experi- 

ments. 

2.  Small   plats  of  tame    and    native    grasses  and 

forage  plants. 

3.  Growing  and  studying  as  many  varieties  of  the 

small  grains  as  we  can  obtain,  looking  to- 
ward the  improvement  of  varieties  for  this 
region,  by  crossing,  selection,  and  care. 

4.  Irrigacion:  duty  of  water;  flooding  vs.  furrow 

or  seepage  irrigation  for  small  grains.  Sub- 
irrigation. 

5.  Horticulture:  continuation  of  investigations  in 

the  green-house;  floriculture  for  decoration 
of  grounds;  fruit  and  vegetable  tests. 
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Department  of  Botany. 

1 .  The  preparation  of  a  report  upon  the  flora  of  Wyo- 

ming, to  be  based  upon  the  collections  of  1895  ^"^ 
earlier  years. 

2.  Field  work,  having  in  view  the  following  objects: 

a.  The  securing  of  additional  material  of  and  data 

upon  the  flora  of  the  state. 

b.  The  building  up  of  the  herbarium. 

c.  The  securing  of  information  upon   the  extent 

of   injury    by    and    prevalence   of  injurious 
fungi. 

d.  Further  consideration  of  the  weed  problem. 

e.  A  study  of  and   report  upon  the  native  small 

fruits. 

f.  A  study  of  and  report  upon  the  native  shade- 

trees  and  ornamental  shrubs. 

g.  The  collection  of  information  upon  our  forests, 

looking  to   a   report  upon  forestry  and  the 
lumber  interests. 

Department  of  Ohemistry. 

1.  Composition  and  comparative  cost  of  prepared  cereal 

foods. 

2.  Determination  of  the  potential  energy  in  foods  by  the 

calorimeter. 

3.  Analyses  of  new  and  important  foragie  plants. 

4.  Comparative  analyses  of  irrigation  and   underground 

drainage  water. 

5.  Analysis  of  aluminum  ware  and  tests  of  its  uses  in 

cooking. 
5.     Tests  of  foods  for  adulterations. 
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Department  of  Phsrsics, 

1.  Investigation  of  the  physics  of  the  soil. 

2.  Petrographic   determination   of   the  coarse    admixed 

parts  of  the  sand. 

3.  The  behavior  of  soils  toward  water: 

a.  The  power  of  retaining  moisture  in  the  soil; 

b.  The  evaporating  power  of  the  soil; 

c.  The  filtrating  power  of  the  soil; 

d.  The  capillary  action  of  the  soil. 

4.  Cohesion  and  attraction  of  the  soil. 

Department  of  Meteorology. 

1.  Continuation  of  the  work  of  making  observations  and 

co-operating    with   the    State   and    United    States 
Weather  Service. 

2.  Observations  on  the  precipitation  from  as  many  places 

in  the  state  as  possible. 

3.  Observations  upon  the  direction  and  force  of  the  air 

currents  at  Laramie. 

4.  Study  of  terrestrial  radiation. 

Stock  Experiments  at  Lander. 

The  last  report  of  the  station  mentioned  the  inaugu- 
ration of  feeding  experiments  upon  the  Lander  Experi- 
ment Farm.  Feeding  sheds  and  yards  were  constructed, 
weighing  scales  and  other  equipment  purchased  for  the 
first  feeding  test,  which  was  carried  out  during  the  winter 
months.  The  results  are  published  in  bulletin  No.  30. 
Some  other  work  with  live  stock  was  planned,  and  blooded 
merino  sheep  and  berkshire  hogs  were  purchased  for 
breeding  purposes. 

The  largest  agricultural  interests    in    Wyoming   are 
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centered  in  the  stockraising  industry.  The  work  done  at 
Lander  is  merely  a  beginning,  and  it  is  hoped  may  be 
continued.  Correspondence  has  been  carried  on  with  the 
authorities  at  Washington  in  regard  to  the  continuance  of 
this  special  work  at  Lander.  It  appears  that  the  inter- 
pretation of  the  law  establishing  and  supporting  experi- 
ment stations  favors  the  expenditure  of  this  money  upon 
only  one  station  in  each  state.  However,  our  carrying  on 
the  stock  experiments  at  Lander  seems  to  have  met  with 
some  favor.  It  is  to  be  hoped  that  the  general  order  to 
appropriate  no  part  of  the  Hatch  fund  to  sub-stations  in 
the  future  may  be  so  modified  that  we  can  continue  ex- 
periments in  both  stock  and  fruits. 

On  account  of  the  uncertainty  regarding  this  whole 
matter,  no  further  experiments  in  feeding  can  be  planned 
and  put  into  operation  until  such  time  as  we  can  be  sure 
of  completing  them. 


REPORT    OF    DIRECTOR. 

F.  P.  Graves  succeeded  A.  A.  Johnson  as  Director  of 
the  Agricultural  Experiment  Station,  July  ist,  1896. 

Inasmuch  as  circular  No.  29  of  the  Department  of 
Agriculture,  Office  of  Experiment  Stations,  looked  toward 
the  abandonment  of  all  sub-stations  and  made  an  inime- 
diate  inspection  of  the  sub-stations  desirable,  the  new  di- 
rector visited  all  of  them  at  the  following  dates: 

Lander  farm,  August  14th, 

Saratoga  farm,  August  i8th, 

Sundance  farm,  September  nth, 

Sheridan  farm,  September  13th, 

Wheatland  farm,  October  13th. 
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The  Saratoga  farm  proved  to  have  been  abandoned 
some  time  ago  for  lack  of  irrigation,  but  all  the  other  sub- 
stations seemed  in  a  prosperous  condition.  While  acqui- 
escing in  all  orders  from  the  authorities  at  Washington, 
the  director  ventures  to  hope  that  the  station  will  be  al- 
lowed to  continue  at  least  one  or  two  farms.  On  account 
of  the  widely  differing  altitudes  in  Wyoming,  two  farms 
at  least,  beside  the  home  station,  are  necessary  to  illus- 
trate  thoroughly  what  should  be  done  by  the  farmers  of 
the  state. 

The  Lander  and  Sheridan  farms  were  especially  well 
conducted.  Messrs.  Meyer  and  Lewis  seem  to  take  great 
interest  in  their  work,  and  to  be  model  superintendents 
in  every  way.  The  stooling  test  and  other  experiments 
in  grain  were  successfully  conducted  at  Lander,  and  the 
fruits,  small  and  large,  were  a  credit  to  the  station.  In 
spite  of  the  trouble  he  has  had  to  reclaim  his  land,  Mr. 
Lewis  at  Sheridan  had  the  finest  display  of  alfalfa,  grains, 
melons,  and  tomatoes  in  the  state.  Supt.  Lewis  sees  to 
everything  personally  and  has  built  up  a  farm  that  attracts 
scores  of  visitors.  The  Wheatland  farm,  under  the  su- 
pervision of  Mr.  Johnston,  has  been  very  successful  in 
fruit  raising.  The  farm  at  Sundance  is  the  only  one  car- 
ried on  without  irrigation. 


M^) 
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TBEASUBER'B  REPORT. 

WYOMING  AGRICULTURAL  EXPERIMENT  STATION, 

Laramie,  Wyoming, 
— in   account  with — 

THE  UNITED  STATES  APPROPRIATION,  1896. 

DR. 

To  Receipts  from  the  Treasurer  of  the  United  States, 

as  per  appropriation  for   the  fiscal   year  ending 

•    June  30,  1896,  as  per  Act  of  Congress  approved 

March  2,  iSiSy $15,000  00 

CR. 

By  Salaries $  4)6o4  67 

Labor 5.819  12 

Publications 1,010  18 

Postage  and  Stationery 167  12 

Freight  and  Express 197  55 

Heat,  Light,  and  Water 68  01 

Chemical  Supplies    14a  83 

Seeds,  Plants,  and  Sundry  Supplies 352  21 

Feeding  Stuffs 229  74 

Tools,  Implements,  and  Machinery 471  88 

Furniture  and  Fixtures 164  40 

Scientihc  Apparatus 126  00 

Traveling  Expenses 765  81 

Contingent  Expenses 8  10 

Building  and  Repair 454  38 

Live  Stock 418  00 

Balance ^^^^ 

$15,000  00     $15,000  00 

We,  the  undersigned,  duly  appointed  auditors  of  the 
Corporation,  do  hereby  certify  that  we  have  examined 
the  books  and  accounts  of  the  Wyoming  Agricultural  Ex- 
periment Station  for  the  fiscal  year  ending  June  30,  1896; 
that  we  have  found  the  same  well  kept  and  classified  as 
above,  and  that  the  receipts  for  the  year  from  the  Treas- 
ury of  the  United  States  are  shown  to  have  been  $I5.- 
000.00,  and  the  corresponding  disbursements  $15,000.00, 
for  all  of  which  proper  vouchers  are  on  file  and  have  been 
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by  us  exammed  and  found  correct,  thus  leaving  no  bal- 
ance on  hand. 

And  we  further  certify  that  the  expenditures  have 
been  solely  for  the  purposes  set  forth  in  the  Act  of  Con- 
gress approved  March  2,  1887. 

[Signed]     C.  H.  PARMELEE, 
[SEAL.]  OTTO  GRAMM, 

JAMES  A.  McAVOY, 
Attest:  Auditors. 

Grace  Raymond  Hebard, 

Custodian. 


SUPPLEMENTARY    STATEMENT. 

DR. 
To  Receipts  from  sale  of  Farm  Products $266.95         $266.95 

CR. 

By  Traveling  Exj>enses $266.95         $266.95 

Balance 


REPORT  OF  THE  AGRICULTURIST  AND  HORTICULTURIST. 

Each  year  of  the  Station's  existence  shows  more  ac- 
complished than  did  the  preceding.  Our  lines  of  work  for 
1896  have  been  more  varied  than  heretofore.  The  spe- 
cial experiments  have  been  the  "Potato  Test,"  the  "Stool-  . 
ingTest,"  the  stock  feeding  experiments  at  Lander,  and 
the  Alkali  experiments.  The  first  two  mentioned  were 
carried  on  under  like  instructions  upon  each  of  our  exper- 
iment farms.  This,  being  the  third  year  of  the  potato 
test,  completes  the  experiments  as  planned.  A  large 
amount  of  material  relating  to  the  test  is  on  hand  for 
publication.     The  stooling  test  is  also  finished  and  com- 
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pletes  the  co-operative  work  upon  the  different  farms  as 
planned. 

Our  horticultural  work  with  both  large  and  small 
fruits  has  been  especially  successful  upon  the  Lander 
Farm,  and  with  small  fruits  upon  the  Sheridan  Fann. 
The  orchard  trees  upon  the  Wheatland  Farm  have  suf- 
fered no  calamities  since  they  were  planted,  but  the  orch- 
ard upon  the  Sheridan  Farm  was  annihilated  last  winter 
by  the  unfavorable  climatic  conditions.  We  now  have 
sufficient  notes  upon  small  fruits  for  a  bulletin. 

At   the   home  station  we  have  given  more  attention 
than  in  any   previous   year  to   grasses   and  forage  plants, 
and  small  grains.      The  scope  of  the  work  upon  the  Lara- 
mie Farm  is  indicated  in  the  report  upon  this  farm  by  Mr. 
W.    H.    Fairfield.     The    Agricultural    Committee  of  the 
Board  of  Trustees  made   Mr.    Fairfield  superintendent  of 
the  Laramie  Farm,  in  June.     This  enabled  the  agricultur- 
ist to  turn  over  to   him    many  of  the   details   of  the  farm 
work.       He    has    also    had    direct    charge    of    the  daily 
records    and    crop    notes,    at    the    same    time    assisting: 
in    the    general    work    of    the    department    in   a  most 
efficient    and    faithful    manner.       The    field    notes  taken 
this    season    will    exceed    by    fully    one-half    those  of 
last     year.       This     year's    crop    report    for    the    Lara- 
mie Farm    alone    will    cover   over  260  pages  of  foolscap. 
The  records  from  the  sub-farms  are  also  quite  extensive, 
and  putting  this    mass    ot    material    into    useful  form  by; 
computing   results  and    by    collation,    classification,  and, 
preparation    for    publication    requires    a  large  amount  of! 
routine  work. 

Some  special  work  with  alkali  was  planned  last  year. 
Experiments  were  carried  on  in  the  greenhouse  last  win-l 
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ter,  and  the    results    were    published    in  bulletin  No.  29, 

last  June. 

The  first  experiments  with  live  stock  by  this  station 

were  in  feeding  steers  and  sheep  upon  the  Lander  Farm. 

The    feeding   was   done  during  January,  February,    and 

March,  and  the  results  were  published  in  bulletin  No.  30. 

The  improvements  made  upon  the  farms  are  indica- 
ted in  the  reports  of  the  superintendents.  The  office  of 
the  experiment  station  was  moved  from  room  32  in  the 
basement  to  room  7  on  the  first  floor,  and. the  agricultural 
museum  was  moved  from  the  same  room  to  a  room  on  the 
third  floor.  This  gives  a  comfortable  and  roomy  office 
near  that  of  the  President  and  Director.  Putting  the  mu- 
seum into  another  room  is  also  of  great  advantage,  as  it 
will  enable  the  agriculturist  and  his  assistant  to  do  much 
of  their  indoor  work  with  grains  and  other  crops  there, 
thus  doing  away  with  the  accumulation  of  bulky  and  un- 
sightly material,  dust,  and  litter  in  the  office. 

In  accordance  with  the  suggestion  of  Director  True> 
in  addition  to  our  regular  soil  records,  the  station  has 
organized  a  permanent  line  of  soil  experiments.  The 
^riculturist  will  attempt  to  test  the  lasting  qualities  of 
our  soil  with  only  ordinary  cultivation  and  irrigation. 
Other  soil  investigations  being  made  by  this  department 
are,  the  effects  of  rotation,  planting  of  nitrogen  gatherers,. 
green  manuring,  fertilizing  with  manure,  irrigation  and 
cropping  for  alkali  soil,    sub-plowing,  and  sub-irrigation. 

The  greenhouse  was  used  during  the  early  spring 
months  for  the  alkali  experiment  above  referred  to. 
Several  thousand  plants  were  also  raised  from  slips  and 
seeds,  with  which  the  campus  was  beautified  during  the 
summer.  The  greenhouse  is  now  practically  lull  of  plants 
which  are  being  grown  for  planting  out  next  season. 
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In  addition  to  the  regular  work,  the  agriculturist  has 
investigated  some  stock  troubles  in  the  state.  Some  bac- 
teriological work  is  still  in  progress  with  anthrax  of  sheep 
which  is  believed  to  have  broken  out  upon  the  Laramie 
Plains.  Tuberculosis  in  the  human  subject  has  also  been 
demonstrated. 

A  new  tick  infesting  the  ears  of  stock  was  brought 
to  notice  two  years  ago  and  is  still  under  consideration. 

The  agriculturist  collected  a  large  number  of  insects 
this  season.  At  present  our  cases  for  insects  are  full  to 
overflowing. 

The  correspondence  of  the  office  has  steadily  in- 
creased, showing  a  healthy  growth  in  the  interest  of  the 
Wyoming  farmers  in  the  station  work. 

This  year  marks  the  first  farmers*  institute  work.  It 
began  in  a  small  way  at  Lander.  This  is  an  important 
step  in  the  agriculture  of  the  state  and  is  important  to  the 
station,  since  through  such  institutes  the  station  workers 
learn  the  needs  of  the  farmers,  and  the  farmers  get  the 
benefit  of  our  experimentation  more  directly. 

The  several  superintendents  of  the  experiment  farms 
have  done  everything  possible  to  bring  about  the  best 
results  in  the  work  this  year,  and  thanks  are  hereby  ex- 
tended to  each  for  his  hearty  co-operation. 


REPORT  OF  THE  BOTANIST. 

The  year  has  been  a  very  busy  one,  and,  although 
something  has  been  accomplished,  much  still  remains  to 
be  done. 

The  early  months  were  devoted  to  the  determination 
and  distribution  of  such  of  the  material  from  the  collec- 
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tions  of  1895  2is  had  not  yet  been  worked.  Following 
that,  preparation  of  a  report  upon  the  flora  of  the  state 
as  represented  by  the  collections  up  to  date,  was  under- 
taken. This  proved  to  be  a  task  of  no  small  magnitude, 
bnt  after  some  months  of  unremitting  labor,  said  report 
was  published  about  June  i,  as  bulletin  No.  28. 

The  report  occupied  about  176  pages  and  enumera- 
ted 1,176  species,  with  notes  and  data  upon  each,  as 
represented  in  our  collections.  Besides  these,  184  were 
enumerated  as  recorded  from  this  state  by  other  collec- 
tors, making  a  total  of  1,360  at  that  time.  Of  these  four 
were  described  and  published  as  new  species  and  eleven 
as  new  varieties.  As  said  report  becomes  a  part  of  the 
Annual  Report  of  the  Agricultural  College,  further  refer- 
ence to  it  is  unnecessary. 

Knowing  that  our  herbarium  yet  lacked  much  of  con- 
taining the  complete  flora  of  the  state,  field  work  has 
again  occupied  a  large  part  of  the  past  summer  months. 
The  main  purpose  of  the  field  work  was  to  secure  mate- 
rial of  plants  new  to  our  collection,  but  incidentally  a 
large  amount  of  duplicate  material  was  secured  for 
exchange. 

Three  expeditions  were  carried  out,  viz:  One  cover- 
ing five  weeks,  during  which  collections  were  made  in 
Crook,  Sheridan,  Weston,  Converse,  and  Laramie  coun- 
ties; one  covering  fifteen  days  in  the  mountains  of  south- 
western Albany  county;  and  one  of  a  few  days  in  northern 
Laramie  county.  The  making  of  these  collections  neces- 
sitated nearly  1,600  miles  of  travel  by  rail,  184  by  stage, 
and  about  275  with  camp  outfit,  not  counting  the  trips 
that  were  made  at  various  times  during  the  season  in  the 
vicifiity  of  Laramie  and  in  the  Laramie  Hills. 
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Altogether,  during  the  season,  there  were  collected 
in  duplicate  (approximately  ten  sheets  of  each)  about  950 
numbers  or  between  9,000  and  10,000  sheets  of  plants. 
Only  about  one*half  of  this  material  has  been  worked  as 
yet,  but  enough  has  been  done  to  show  that  a  large  num- 
ber of  species  has  been  added  to  the  collection  both  of 
seed  and  spore  producing  plants.  Some  of  these,  it 
seems  probable,  will  prove  new  to  science. 

Visits  were  made  in  July  and  August  to  the  Sun- 
dance, the  Sheridan,  the  Wheatland,  and  the  Laramie 
Experiment  Farms.  Special  observations  were  made  at 
each  of  these  places  in  regard  to  the  prevalence  of  fungus 
diseases  of  the  several  crops.  It  is  my  pleasure  to  report 
a^ain  that  so  far,  at  least,  we  are  remarkably  immune 
from  all  fungi  except  those  forms  which  vegetate  in  the 
tissues  of  the  host  during  the  entire  period  of  the  host's 
development;  as,  for  example,  the  smuts. 

Data  are  being  collected  upon  the  native  fungi,  and 
among  those  observed  may  be  mentioned  the  Black  Knot 
of  Plum  and  Cherry.  This  was  found  in  abundance  on 
the  native  species  in  Sheridan  county,  near  Parkman. 
Thus  far  no  injury  from  this  disease  has  been  reported 
from  any  part  of  the  state. 

For  several  years  data  upon  the  weeds  of  the  state 
have  been  sought.  Particularly  during  the  past  season 
have  such  facts  concerning  the  prevalence  of  noxious 
weeds  come  to  hand  from  personal  observation  as  to  de- 
mand a  bulletin  upon  this  subject.  Said  bulletin  has  just 
been  published  as  No.  31.  For  list  of  weeds  described 
and  illustrated,  reference  is  made  to  the  bulletin  as  incor- 
porated in  the  Annual  Report, 

For  the  improvement  of  the  herbarium,  a  number  of 
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exchanges  are  being  carried  out,  which,  with  the  work  yet 
to  be  done  upon  the  year's  collections,  will  occupy  some 
time. 

As  fast  as  may  be,  data  are  being  secured  upon  the 
ornamental  trees  and  shrubs  of  the  state;  the  native  small 
fruits;  and  upon  the  forests  and  forest  conditions  in  Wyo- 
ming. The  collection  of  data  upon  and  specimens  repre- 
senting our  flora  will,  of  course,  continue  with  a  view  of 
making  our  collection  as  complete  as  possible. 

The  correspondence  of  the  department  is  constantly 
increasing,  letters  on  various  botanical  subjects  such  as 
weeds  and  the  determination  of  other  plants  being  fre- 
quently received.  These  all  receive  prompt  attention 
and  the  best  information  at  hand  on  the  subject  of  the 
inquiry. 


BEPOBT  OF  THE  CHEMIST. 

The  study  of  the  effects  of  irrigation  on  the  amount 
and  position  of  the  alkali  in  the  soil  has  been  continued 
during  the  past  year.  Samples  of  alkali  have  been  col- 
lected from  tiifferent  parts  of  the  state  and  soil  samples 
taken  from  the  Laramie  Farm  at  different  depths  before 
and  after  irrigation.  The  movement  of  water  in  the  soil 
under  irrigation  is  also  being  investigated,  in  order  to  de- 
termine the  best  methods  of  preventing  the  rise  of  the 
alkali.  The  total  amount  of  the  alkali  salts  in  the  soil  of 
the  Laramie  Farm  is  very  small,  not  more  than  is  desir- 
able, yet  in;  the  five  years  the  land  has  been  irrigated,  the 
alkali  has  risen  so  as  to  encrust  the  surface  in  some  places 
and  destroy  crops. 

Analyses  have  been  made  of  all  the  prepared  cereal 
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foods  sold  in  the  Laramie  and  Cheyenne  markets,  and 
will  be  published  soon  in  a  bulletin,  together  with  calor- 
imetric  determinations  and  tests  of  digestibility. 


SEPOBT  OF  THE  GBOLOaiST. 

Work  has  beeq  continued  along  three  lines  of  investi- 
gation during  the  year,  but  sufficient  data  has  not  been 
secured  to  publish  in  the  form  of  a  bulletin.  Owing  to 
the  great  distances  one  has  to  go  by  wagon  while  travel- 
ing in  the  state,  a  season's  work  is  not  so  extensive  as 
might  be  anticipated. 

During  the  past  season  the  following  subjects  have 
been  studied: 

Wind  Erosion. 

Soil  formation  and  Geological  Study  of  Rocks  enter- 
ing into  soil. 

Artesian  Basins  in  the  State. 

Since  there  is  much  valuable  land  in  Wyoming  that 
is  not  watered  by  nature,  and  there  are  no  streams  from 
which  to  irrigate,  it  has  been  thought  best  to  make  a 
careful  survey  of  the  state  to  determine  the  location  of 
artesian  basins  so  that  the  station  may  recommend  the 
drilling  of  wells  in  such  places  in  order  to  furnish  water 
for  irrigation. 

This  work  has  been  carried  on  in  the  following  local- 
ities: The  east  end  of  Freezeout  Hills  in  Carbon  count>% 
along  the  south  slope  of  the  Seminoe  Mountains;  in  Lara- 
mie county,  along  the  foot  of  the  Laramie  Mountains, 
extending  from  the  Big  Laramie  river  to  the  west  line  of 
the  county;  in  Sweetwater  county,  from  six  miles  north 
of  Green  River  to  twenty  miles  below;  in  Fremont  county, 
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along  the  foot  of  the  Wind  River  Mountains,   and  from 
Hailey  northwest  to  Fort  Washakie. 

This  work  is  now  about  one-half  completed,  and  will 
be  finished  as  soon  as  possible. 

The  geologist  and  chemist  for  the  last  three  years 
have  paid  considerable  attention  to  the  occurrence  of 
petroleum  in  Wyoming.  Samples  of  the  petroleum  were 
collected  at  various  times  prior  to  1895,  ^^^  »"  the  fall  of 
1895  ^  thorough  study  of  the  separate  oil  districts  was 
commenced.  The  Salt  Creek  Oil  Basin  being  the  one  of 
greatest  importance  in  the  state,  since  it  is  producing  oil 
commercially,  was  the  first  one  studied,  and  the  Geology, 
Technology,  and  Analysis  of  the  oil  was  issued  in  bulletin 
No.  I  of  the  Petroleum  Series,  in  June,  1896.  In  the  fall 
of  1896  a  geological  examination  of  the  Popo  Agie,  Lan- 
der, and  Shoshone  Oil  Districts  was  made.  This  work, 
when  completed,  will  constitute  bulletin  No.  2  of  the 
Petroleum  Series,  and  will  be  finished  at  the  close  of 
1896,  or  in  January,  1897.  I^  is  expected  that  the  work 
will  be  continued  and  that  each  oil  district  in  the  state 
will  receive  similar  attention,  and  the  results  will  be  pub- 
lished in  bulletin  form,  giving  brief  descriptions  of  the 
district  and  oil,  and  also  the  results  of  distillation  and 
analyses. 


BEPOBT  OF  PH7SI0I8T. 

The  present  physicist  was  appointed  June  12,  1896. 
He  entered  upon  his  duties  July  ist,  and  immediately 
began  preparation  for  the  physical  analysis  of  the  thirty- 
six  soil  samples  which  had  been  collected  by  the  agricul- 
turist during  the  year  1895. 

The    method    used    during    the    past   summer  was 
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Osberne's  beaker  method,  described  in  bulletin  No.  4,  U. 
S.  Department  of  Agriculture,  Division  of  Agricultural 
Soils.  The  results  are  to  be  confirmed  by  the  use  of  Prof. 
Hilgard's  soil  elutriator. 

Coming  to  the  duties  so  late  in  the  year, the  physicist 
was  unable  to  determine  the  quantity  of  moisture  in  the 
soil  in  the  field,  but  hopes  this  next  season  to  make  a 
thorough  investigation  of  this  important  subject. 

The  following  are  some  of  the  physical  properties  of 
the  soils  which  are  being  examined  as  rapidly  as  circum- 
stances will  permit: 

I .     State  of  division. 


2 

3 

4 

5 
6 


Absorbent  power  of  soils  for  gases. 

Behavior  of  soil  towards  water. 

Relation  to  heat. 

Capillary  power. 

Cohesion  and  adhesion  of  the  soil. 


REPORT  OF  THE  lIETEOROLOaiST. 

The  meteorological  observations  made  during  the 
present  year  have  been  similar  to  those  of  previous  years. 
The  equipment  of  the  station  consists  of  a  complete  set  of 
instruments  for  obtaining  the  relative  humidity,  maximum 
and  minimum  temperature,  pressure  of  the  air,  rainfall, 
snowfall,  velocity  and  direction  of  the  wind,  evaporation, 
percentage  of  sunshine,  and  temperatui^  of  the  soil  at 
various  depths.  The  velocity  and  direction  of  the  wind  is 
recorded  by  a  self-registering  apparatus,  operated  by  an 
electric  battery.  All  observations,  excepting  those  that 
are  self-registering,  are  taken  at  7  a.  m.  and  7  p.  m. 

In  addition  to  the  records  made  at  Laramie,  the  max- 
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imum  and  minimum  temperature,  precipitation  of  rain 
and  snow,  and  the  percentage  of  sunshine  have  been  re- 
corded at  the  five  Experiment  Farms,  and  many  volunteer 
observers  throughout  the  state  have  co-operated  with  us 
in  making  monthly  reports  of  the  amount  of  precipitation 
and  temperature  in  their  respective  localities. 

The  next  bulletin  to  be  issued  from  the  Meteorologi- 
cal Department  will  be  on  the  amount  of  sunshine 
throughout  the  state  as  compared  with  the  total  possible 
amount. 


BEPOBT  FOB  THE  LABAMIE  EXPEBIMEOT!  FABM. 

W.  H.   FAIRFIELD,   SUPERINTENDENT. 

The  general  plans  for  this  season's  work  have  been 
fully  carried  out.  The  Agriculturist's  duties,  fortunately, 
did  not  call  him  away  from  Laramie  during  the  summer, 
so  our  notes  and  observations  upon  the  various  crops  are 
quite  exhaustive. 

The  season  proved  to  be  an  average  one,  and  our 
tesults  are  very  satisfactory. 

The  three  years*  test  with  potatoes  was  concluded. 
Work  with  various  forage  crops  was  continued  and  their 
growth  and  habits  carefully  observed.  The  amount  of 
water  used  in  irrigating  the  different  crops  was  measured 
as  accurately  as  possible.  Work  in  sub-irrigation  was 
continued.  The  test  of  the  stooling  power  of  grain 
planted  at  different  distances  apart  has  furnished  some  in- 
teresting data. 

The  new  lines  of  investigation  begun  this  season, 
which  are  to  continue  year  after  year,  have  been  carried 
on  successfully.  In  commencing  the  special  study  and 
work  on  the  varieties  of  cereals  best  adapted  to  our  condi- 
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tions,  seed  of  613  varieties  were  obtained.  Out  of  this 
number,  506  matured  seed  and  were  harvested.  Notes 
were  kept  for  each  individually. 

In  the  sub-soil  tests,  wheat,  barley,  oats,  turnips, 
beets,  and  potatoes  were  tried  with  varying  results. 

An  acre  plat  was  set  aside  for  the  permanent  soil 
tests,  one  half  being  seeded  with  wheat,  the  other  half 
with  oats. 

The  usual  amount  of  work  was  accomplished  with 
general  farm  and  garden  crops.  The  total  number  of  va- 
rieties planted  and  the  different  treatments  given,  with 
the  different  conditions  under  which  the  same  varieties 
were  planted,  reached  one  thousand,  requiring  this  num- 
ber of  entries  in  the  crop  report.  Of  this  number  804 
matured  and  were  harve.sted. 

Some  much  needed  permanent  improvements  were 
made  on  the  farm,  consisting  of  a  shed  for  the  shelter  of 
tools,  and  a  small  root  cellar.  Some  necessary  machinery 
was  procured  from  the  abandoned  experiment  farm  at 
Saratoga,  including  a  mowing  machine,  horse  rake,  pota- 
to digger,  and  plows,  cultivators,  etc.  A  light  buggy 
and  a  one-horse  thresher  and  tread-power  were  purchased. 

These  valuable  additions  to  our  equipment  will  en- 
able us  to  do  more  and  better  work  than  was  possible  in 
the  past. 

The  work  on  the  farm  is  closed;  but  it  will  take  the 
entire  winter  to  get  the  notes  recorded  in  permanent  form 
and  the  yields  computed. 
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BEPOBT  OF  THE  LANDEB  FABM. 

J.   S.   MEYER,  SUPERINTENDENT. 

I  herewith  submit  the  annual  report  of  the  Lander 
Experiment  Farm  for  the  year  1896. 

The  season,  with  the  exception  of  a  cold  June,  has 
been  a  favorable  one,  with  more  moisture  than  usual,  par- 
ticularly during  July  and  August.  First  killirtg  frost,  Sep- 
tember  27th. 

Small  grains  have  done  well,  the  yields  being  rather 
above  the  average  of  former  years.  Forage  crops  were 
very  successful,  especially  alfalfa.  The  new  ground,  about 
eighteen  acres,  and  five  of  the  old  acre  plats,  that  were 
seeded  to  alfalfa  this  spring,  have  made  a  fine  growth,  and 
as  there  is  a  good  stand  will  undoubtedly  make  a  good 
yield  next  season. 

Half  an  acre  each  of  orchard  grass,  red  clover,  rye 
grass»  and  sanfoin  were  sown,  made  a  good  growth,  and 
have  a  fairly  good  stand. 

The  new  forage  plant,  Australian  salt  bush,  which 
was  recommended  so  highly  for  alkali  lands,  has  done 
best  where  the  soil  is  not  so  strong  with  alkali,  though 
the  roots  may  spread  another  year  and  cover  the  ground 
where  it  is  crusted  with  alkali.  It  has  made  a  growth  of 
twelve  inches  this  year  from  the  seed. 

The  flat  pea  (Lathytus  sylvestris)  was  transplanted 
this  spring  and  made  a  good  growth,  but  the  vines  kept 
to  the  ground  so  close  that  it  could  not  be  mown  to  any 
advantage.  As  I  understand  this  plant  is  not  expected 
to  be  of  any  value  until  the  third  year,  we  can  expect  no 
record  of  its  hay  value  this  year. 

The  farm  now  has  some  26  acres  seeded   to  grasses, 
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mostly  alfalfa,  with  a  mixture  of  timothy.  Amount  of 
seed  used  per  acre  this  season,  alfalfa,  i8  pounds;  timo- 
thy, 3  pounds. 

The  small  grain  stooling  experiment  was  successful, 
both  as  to  stools  and  yields. 

On  the  sub-soil  plat,  crops  yielded  best  on  the  half 
not  sub-soiled. 

All  root  crops  have  done  wtfll,  and  the  twenty  new 
varieties  of  potatoes,  one  pound  each,  sent  us  from  the 
Laramie  farm  this  season,  have  nearly  all  made  good  rec- 
ords. 

Garden  vegetables,  with  a  few  exceptions,  have  done 
well. 

The  effect  of  the  freeze  of  September,  1895,  is  wtry 
apparent  in  the  orchard,  fully  75  per  cent  of  the  trees 
having  been  killed.  This  is  not  altogether  a  total  loss,  as 
a  large  number  have  started  growth  above  the  graft,  and 
in  a  few  years  will  be  as  good  as  when  killed.  A  few 
apples  of  the  following  varieties  matured:  Wealthy  Yel- 
low Transparent  and  Tetofsky. 

The  canes  and  vines  of  the  small  fruits,  including 
grapes,  made  an  excellent  growth  this  season,  but  owing i 
to  the  freeze  of  last  September  (1895),  last  year's  canesi 
fruited  very  little — not  enough  for  record.  A  few  nicci 
bunches  of  the  following  varieties  of  grapes  ripened  this] 
season:     Concord,  Wyoming  Red,  and  Delaware. 

The  nursery  stock  set  out  in  the  spring  of  1895  suf-l 
fered  severely  in  the  September  freeze  of  that  year,  nearly] 
all  of  it  killing  down  to  the  snow.  As  this  covered  thc| 
graft,  there  is  no  material  loss  beyond  that  of  one  year'sj 
growth.  This  season's  growth  has  been  stronger  and| 
thriftier  than  last. 
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Of  the  live  stock,  the  sheep  purchased  for  the  farm 
have  done  well,  each  of  the  ewes  having  a  fine  lamb. 

The  trio  of  blooded  berkshire  hogs  bought  in  the 
spring  have  made  no  increase  as  yet,  but  have  thrived 
and  are  in  fine  condition. 

It  has  been  suggested  by  some  of  our  citizens  that 
from  now  on  the  Lander  farm  could  better  serve  their  in- 
terests by  continuing  the  horticultural  work  and  stock- 
feeding  experiments. 

As  will  be  seen  by  bulletin  No.  30,  we  made  a  fairly 
successful  experiment  last  winter  in  marketing  our  crop 
by  feeding  it  to  stock,  and  there  is  no  doubt  that  further 
experiments  will  fully  demonstrate  that  the  most  profita- 
ble way  for  our  citizens  to  market  their  crops  will  be  in 
feeding  them  to  stock. 

I  would  recommend  that  more  of  the  plats  be  seeded 
to  alfalfa  next  season. 

The  sales  on  the  farm  are  small,  as  the  crops  are  now 
used  for  the  farm  stock. 


REPORT  OF  THE  SUNDANCE  FARM. 
A.  E.   HOYT,  SUPERINTENDENT. 

In  accordance  with  custom,  I  transmit  herewith  the 
Annual  Crop  report,  together  with  the  permanent  Crop 
Record  atid  Field  Notes,  of  the  Sundance  Experiment 
Farm  for  the  season  of  1896. 

The  total  precipitation  for  the  four  months  of  April, 
May,  June,  and  July  was  10.39  inches,  distributed  as  fol- 
lows:    April  2.51,  May  2.05,  June.  3.45,  July  2.38. 

The  mean  average  temperature  for  the  four  months 
— (^) 
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referred  to  was  as  follows:     April  39.9,  May  52.2,  June 
60.8,  July  67.5. 

Hailstorms  and  exceesive  rains  during  the  growing 
season  caused  the  almost  total  destruction  of  all  small 
grain  on  the  farm,  although  it  is  worthy  of  note  that  the 
past  season  is  the  only  one  in  its  history  when  the  farm 
was  similarly  troubled.  Fortunately,  that  part  of  the 
farm  devoted  to  the  stooling  test  with  sn)all  grain,  escaped 
uninjured,  and  the  test  was  carefully  and  accurately  made. 
It  is  valuable  as  showing  that  the  best  results  and  largest 
yields  were  produced  from  seeds  planted  farthest  apart. 

Complete  and  detailed  comparative  tests  in  sub-soil- 
ing were  conducted,  as  per  instructions,  in  small  grains, 
potatoes,  corn,  and  beets.  Best  results  were  obtained 
from  sub-soiled  ground  in  all  cases  except  small  grain. 

It  was  not  possible  to  reach  a  conclusion  on  the  smut 
test  of  small  grain  planted  in  the  fall,  which  was  referred 
to  in  my  annual  report  of  1895,  owing  to  the  destruction 
of  the  grain  by  hail. 

Fruit  trees  made  a  large,  thrifty  growth — the  plum 
producing  considerable  fruit. 

Small  fruits  passed  through  the  winter  unharmed, 
and  promised  a  most  prolific  yield,  but  this  was  not  real- 
ized owing  to  the  excessive  storms. 

Corn  matured  fully,  and  showed  an  excellent  quality, 
especially  in  sub-soiled  ground. 

Among  the  new  grasses  planted  during  the  season 
are:  Fall  Meadow  Oat  Grass,  Italian  Rye,  Meadow  Fiscue, 
Alsike  Clover,  English  Rye,  and  Mammoth  Red  Clover. 
All  sprouted  promptly,  and  attained  a  good  height  before 
the  close  of  the  growing  season. 

Of  the  forage  plants  the  flat  pea  proved  the  best. 
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Of  the  grasses  experimented  with  since  the  establish- 
ment of  the  farm,  the  Brome  Grass  has  proved  incompar* 
ably  the  best  of  all.  Much  of  the  seed  has  been  distribu- 
ted among  the  farmers  of  the  county,  who  report  that  it 
is  a  success  wherever  tried. 

A  sub-soil  plow  was  added  to  the  farm  machinery 
during^  the  year. 

Farmers  of  the  county  show  a  constantly  increasing 
interest  in  the  work  of  the  farm,  and  a  more  thorough 
appreciation  of  the  benefits  derived  from  a  close  study  of 
its  workings,  and  from  the  results  of  experiments  con- 
ducted. In  addition  to  the  seed  distribution,  much  small 
fruit,  and  shrubbery  has  been  taken  from  the  farm  and 
transplanted  in  various  parts  of  the  county,  with  uniformly 
good  results. 


BEPOBT  OF  THE  WHEATLAND  EXPERIMENT  FARM. 

M.    R.  JOHNSTON,   SUPERINTENDENT. 

I  herewith  submit  the  report  of  the  Wheatland  Ex- 
periment Farm  for  the  season  of  1896. 

Work  was  begun  on  March  1 5th,  under  the  most 
favorable  conditions,  the  soil  being  in  good  shape,  and 
containing  plenty  of  moisture  to  bring  up  crops.  The 
outlook  during  the  fore  part  of  the  season  for  all  kinds  of 
grain  and  fruit  was  very  promising,  but  later,  owing,  to  a 
combination  of  circumstances,  such  as  drouth  occurring  in 
latter  part  of  April  and  fore  part  ot  May,  a  shortage  of 
water  for  irrigation  purposes  and  a  hailstorm,  crops  of  all 
kinds  were  badly  damaged.  The  fruits,  for  which  the 
prospect  of  a  good  yield  was  very  flattering,  were  totally 
destroyed  by  the  hail.     The  small  grain  recovered  some- 
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what  and  made  from  one-fourth  to  three-fourths  of  an 
averag^e  crop.  Corn  and  potatoes,  considering  the  short- 
age of  water,  made  fair  crops.  Taking  them  as  a  whole, 
the  results  this  season  have  not  been  very  satisfactory,  as 
they  are  considerably  below  the  average. 

The  farm  work  closed  on  October  3 1  st.  The  farm 
tools  and  machinery  of  all  kinds  were  cleaned  and  stored 
away.  They  are  all  in  fair  condition,  considering  the 
usage  they  have  had.  Buildings,  fences,  and  bridges  are 
all  in  good  state  of  repair,  and  the  fruit  and  forest  trees 
have  gone  into  the  winter  in  excellent  condition. 


BEPOBT  OF  THE  SHERIDAN  FAEM. 

J.  F.  LEWIS,   SUPERINTENDENT. 

The  spring  was  somewhat  backward,  opening  about 
two  weeks  later  than  usual.  The  weather  was  hot  and 
dry  during  July  and  August,  with  a  scarcity  of  irrigation 
water,  but  by  irrigating  those  crops  first  which  would 
ripen  first,  none  were  allowed  to  burn  or  become  injured 
to  any  great  extent.  Grains  planted  on  sod  ground  suf- 
fered the  most.  The  first  killing  frosts  in  the  fall  did  not 
occur  till  September  19  and  25.  This  allowed  peanuts, 
melons,  tomatoes,  and  other  vegetables  to  fully  mature. 

The  plans  for  the  year  have  been  fully  carried  out. 
The  potato  test  did  not  give  as  good  results  as  heretofore, 
as  the  crop  was  a  poor  one.  The  potatoes  in  this  county 
which  were  planted  early  and  watered  when  both  the 
ground  and  the  water  were  very  warm,  seemed  to  blight 
badly.  The  Australian  salt  bush  has  succeeded  finely 
upon  our  worst  alkali  ground.     The  plants  have  nearly 
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covered  the  ground  even  where  no  weeds  would  grow,  and 
should  it  live  through  the  winter  it  may  prove  of  value  for 
such  land.  Flat  pea  has  made  good  crops,  but  as  yet  I 
have  failed  to  find  any  animal  which  will  either  graze  on 
it  or  eat  the  cured  hay.  The  experiments  on  the  stooling 
power  of  grains  and  upon  sub-soiling  have  both  been  car- 
ried out  successfully.  Three  additional  acre  plats  were 
laid  out,  broken,  and  planted  to  grain  this  season. 

Improvements  made  upon  the  farm  were  some  bridges 
over  ditches,  plastering  the  new  cellar  both  inside  and 
out,  and  the  construction  of  additional  drains  through  the 
alkali  ground.  One  hundred  rods  of  new  drain  ditch  were 
made,  twenty  rods  of  the  old  ditch  deepened,  and  a  ditch 
opened  across  the  south  end  of  plats  i  to  4  to  catch  waste 
water  which  runs  from  the  adjoining  farm. 

The  rains  of  August,  1895,  raised  the  sap  in  our  trees 
and  the  severe  freeze  following  in  September  killed  our 
orchard  of  apples,  plums,  and  cherries.  The  nursery 
stock  was  killed  down  to  the  ground,  but  much  of  it  came 
up  again  from  above  the  graft  and  has  made  fine  growth 
this  season.  One-fourth  of  an  acre  was  set  to  raspberries, 
blackberries,  and  gooseberries,  and  one-half  acre  to  straw- 
berries. Five  of  our  strawberry  growers  wish  this  farm 
to  test  the  length  of  time  a  strawberry  bed  will  produce 
a  paying  crop.  For  this  purpose  I  have  left  twenty-two 
rows  of  the  old  bed.  plowing  up  the  rest  after  the  new 
bed  was  set.  All  our  small  fruits  and  nursery  stock  were 
well  wooded  and  went  into  the  winter  in  the  best  possible 
condition. 

The  land  of  the  Sheridan  farm  is  in  better  condition 
than  at  any  former  time.  The  dry  season,  together  with 
pur  drain  ditches,  has  prevented  alkali  deposit*  and  the 
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ground  is  in  a  better  state  of  tilth.  The  farm  has  been 
kept  clean  and  there  are  fewer  weed  seeds  in  the  soil  than 
ever  before. 

Our  farmers  and  business  men  take  more  interest  in 
the  farm  each  year.  This  season  I  have  had  several  hun- 
dred visitors.  Our  own  citizens  as  well  as  strangers  come 
here  to  see  what  can  be  grown  in  this  county,  as  well  as 
for  general  information.  This  farm  is  doing  great  good 
to  this  community  and  the  state. 
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Acts  of  Congress.     1:  3,  4 

Agates.     14:  198,  204 

Agricultural    Chemistry,  Importance    to 

Agriculture,.     6: 7 
Agricultural  possibilities  of  Wyoming.  8:4 
Agropyrum  glaucum.  1:  12.  16:  237-239 

violaceum.     16:  237-239 
Agrostis  vulgaris.     16:239,  240 
Aira  caespitose.      1:7.     16:228 
Albriny  County  mineral  districts.  14:  126 
Albite.'     14: 208 
Alcova   Hot  Springs,   analysis   of  water 

from       24:  137 
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Alkali,  composition  and  origin  of   24:  106 
Alopecurus  (sp  ?)     1:13 
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Analysis  of  the  Soils   of 
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Aragonite.      14: 207. 
Ari^cntite.     14:  203 
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16:228. 
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conclusions    of    the    British   comroi$k 
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methods  proposed.     18:  52.  59. 
present  land  laws.     18:  50,  52. 
reclamation  of.     18: 

Arsenic.     14:  191. 
Arsenophyrite.     14: 203. 
Artemisia  pedatifida.     1 :  20. 

Artesian  Wells.     20: 

Albany  County.     20:  103. 
analysis  of  water  from   Fillmore  w 

24: 128. 
Guthery  well      24:  135. 
Pelton  well.     24.*  121. 
Rawlins  well.     20:96.     24:  122.  i2j!] 
University  well.     20:99-     24:  127. 
conditions  for  a  supply  of  water.   20: 
definition  of.     20:89. 
estimated  cost  of.     20:  1 13. 
Illinois  formation.     20:90 

Artesian  Wells  of  Southern  Wyi 

MING.     20: 
Asbestos.     14: 187,  208. 
Ash,    determination    of,  in    stock   fc 

13:44 
Asparagus.     17:  24,  25. 
Asphaltum.      14: 211. 
Atmospheric  pressure.       4:76,  88. 
18,  20. 
as  affecting  transpiration.     15:  21S. 
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Awnless   brome  grnss.       16:240,    241. 

22:63. 
Azuriie.     14:207. 
liilni  of  Gilead.     1:  10. 
Barberries.      1:  10. 
Barite.     14: 210. 
Barley.     11:8,  9.  10,  12.  13.  14-     13:93 

varieties  of  and  notes  on.     22:  69,  71. 
Barley  hay.      13:  96. 
Barometer.     4: 70. 
lieans.      17:  25,  26,  27,  28. 

in  1894.     22:75.  76. 
Beckmannia  criicaeformis.     1:13. 
Beei  makin.i;  at  the  South.     13:  75»  77- 
Beets.     17:  25,  27.  28.     22:  58. 
Berberis  re.iens.     l:2i. 
Beiyl.      14: 208. 

Best  Varieties  and  Breeds  for  Wyo- 
ming.    5: 
Bigelovia  graveolens.     l:2o. 
Biotite.     14:209. 
Bismuth.     14:191,202. 
Bismutosphaerite.     14: 207. 
Blackberries  and  raspberries.     17:  32,  33 
Bluestem.     16:237. 
Bluestone  treatment.     21 : 1 7 
Borax.     14: 210. 
Bouteloua  oligostachya.     1: 12.    16:240. 

Bran.     13:94.95- 

Brome  corn,  Wheatland.     22:72,  73- 

Bromus  inermis.  1:8.   16:229,  240,  241. 

Schraderi.     1:8.     16:229. 
Brown  Dhoura.     22:62. 
Buckwheat.     11 :  li. 
Buchloe  dactyloides.     1 :  1 2. 
Buffalo  berry.     1  :  10. 
Building  stone.     14:194* 
Cabbage.     17  :  25,  26. 
Cabbage  in  1894.      22  :  76. 
Cahfornia  bur  clover.      16  :  224. 
Carbohydrates,  determination  of  in  stock 

feeding.      13  :  46,  47. 
Cai  bon  County  Mineral  District.  14  :  1 28. 
Cai  bon  bisulphide.      12  :  31,  35. 
Cai  bonilerous  formation  in  Illinois.  5  :5. 
Cai  nelian.      14 :  204. 
Cai  oUna  poplar.      1 :  10. 


Carrots.      17  :  27,  28      22  :  57. 

Cassiterite.      14:  205. 

Catcite.       14 :  206. 

Cauliflower.       17  :  25,  26.     22  :  77- 

Cedar,  from  drift  in  Illinois.      5  :  6. 

Cerargyrite.       14  :  204. 

Cereals.      11  :  5.      22  :  63,  72. 

Cerussite.      14:  207. 

Chaitopherus  viminalis.      2  ;  28. 

Chalcedony.       14 :  204. 

Chalcocite.     14 :  203. 

Chalcopyrite.       14  :  203. 

Chlorophyl.       15 :  215. 

Chromite.      14:  205. 

ChrysbcoUa.      14:  210. 

Chrysoprase.      14 :  204. 

Claviceps  purpurea.      16  :  238,  239. 

Clay.      14:  192. 

Cleoma  integrifolia.     1 :  20. 

Climate,    notes  on.      10 :  58,  59.      17 

36.  38. 
suitable  for  sugar  beets.     3  :  37. 
Clover  hay.     13  :  96. 
Cnicus  scLriosus.     1 :  20. 
Coal.     14  :  136. 
analysis.     14 :  1 59. 
bed.     20  :  105. 
lands,  acres.     14  :  1 20. 
square  miles  of      14 :  1 38. 
list  of  in  Wyoming.     14:  139. 
Mines,  Albany  county.     14  ,  155. 
Carbon  county.     14  :  143. 
Converse  county.     14:148 
Crook  county.     14  :  151. 
Fremont  county.     14:154. 
Johnson  county.     14:  153. 
Sheridan  county      14:152. 
Sweetwater  county.     14  :  140. 
Uinta  county.     14  :  146. 
Weston  county.     14:  150. 
Coccinellidae.     2  :  29. 
Copper.     6:6.     14  :  121,  202. 
sulphate  treatment.     21  :  17. 
Corn.     11  ,.14,  15.     13:  93- 

brome,  Wheatland.     22  :  72,  73. 

notes  on.     22  :  72. 

steer  feeding.     13  :  67,  70. 
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Corn  stover,  or  corn  fodder.     13 :  95. 

sweet.  17  :  27,  28. 
Corundum.  14  :  205. 
Cost  and  Profit  of  Growing  Wheat. 

17  :  22  :  25  : 
Cotton  seed.     13  :  94. 
Cotton  woods,  native.     1 :  10. 
Cretaceous  fossils.     1 :  16. 
Cretaceous  group,  table  of.     1:17. 
Crook  county  mineral  district.  14:  132. 
Crop  Report  for  1892.     11 : 

for  1893.     17: 

FOR  1894.     22: 
Crop  report  Lander.     17  :  3,  4. 

Laramie.     17  :  5,  6. 

Saratoga.     17 :  7. 

Sheridan.     17 :  8. 

Sundance.     17  :  8,  9. 

Wheatland.     17:  10,  13. 

for  1894.     22:  47.  77. 
Crude  fiber,   determination  of,  in  stock 
feeds.     13 :  45. 

protein,  determination  of  in  stock  feeds. 

13 :  44.  45- 
Crysolite.     14 :  208. 
Cultivation.     11:  6,  16,  17. 
Cuprite.     14 :  205. 
Currant.     1  :  21. 

and  gooseberries.     17  :  33. 
Dactylis  glomerata.     1:7.     16  :  228. 
Dairy.     13  :  87. 
Dairy  cow.      13:  82,  180. 
Delphinium  azureum  1 :  20. 
Desiccation.     15:214. 
Devonian.     5  :  5- 
Dew  point.     23  :  92. 
Dolomite.     14 :  207. 
Duty  of  water.     8  :  25,  31. 
Early  maturity.     13  :  80,  82. 
Echinocactus  Simpsoni.    1 :  19. 
Eleymus  Canadensis.     1:13. 

candensatus.     1:13. 
English   rye-grass.       16:  229,  241,  242. 
Epidote.     14  :  209. 
Epsomite.     14:  211. 
Ergot.     16  :  238,  239. 
Esparsette.     16  ;  229,  235. 


22 :  73- 
1:  18.  21. 

13 :  92. 


Ether  extract,  determination  of  in  sto^ 

feeds.     13  :  45.  46. 
Evaporation.     4  :  77.      10 :  6. 

at  Laramie.     17  :  38,  39.    23  :  87. 
Evergreens.      1  :  10. 
Experiment  farms,  location  of  in  Wyo-.i 

ming.     1 :  4.  5. 
Farm  crops,  best  for  Laramie  plains.  5 
Fayalite.     14 :  209 
Feed  cutter.     13  :  90,  92. 
Feeding  and   Management  of  Cat- 
tle.    13 : 
Feeding  calf,  the.     13 :  S9>  ^■ 

preparations  and  methods.  13 :  90.1' 

tables,  German.     13  :  42,  59. 
Festuca  elatior.     1:8.     16  :  229. 

rubra.     16  :  241. 
Flax.     11 :  9,  12,  14. 
Flora,  Laramie  farm. 
Floriculture.     1 :  10. 
Foods,  dairy  cows,  for. 

increased   amount   required  etc.    11:] 

n.  80. 

Food  required  to  produce  100  lbs  of 
13 :  9S,  100. 
for  making  one  pound  of  beef.     ISj 

n^  79- 
Forage  crops.     11 :  21. 

Forest  trees.     17  :  34,  3S» 

Fossils,  artesian  well,  found  in      20'- 

Fox-Tail  Grass.    19 : 

Fragaria  vesca.     1 :  2 1 . 

Fruits,  small.     22:  80.  81. 

trees.     17  :  3«.  35- 
Fungi,    former  opinions    Id    regard 
21:8. 

nature  of.     21 :  6. 
Galega  officinalis.     1:8.     16  :  229. 
Galena.     14:  203. 
Gamma  grass.     16  :  240, 
Garden  Peas.     26 : 
Garden  Vegetables  and  Tobacco.  IfJ 

and  tobacco.     17  :  24,  33. 

Laramie.     17  :  24,  26. 

Saratoga.     17  :  26,  27. 

Sundance.     17  :  27,  28. 

Wheatland.     17  :  28,  30. 


1 


Index  Bulletin  A, 


Garnets.     14  *•  208. 

Geology  of  the   Wvoming  Experi- 
ment Farms.      14 : 
Geology  Laramie  Plains.     1:15,  16,  18. 
and  chemistry,  relation  to  agriculture. 

5:  3- 

Glass  making.     14:  199. 
Gluten  meal.     13.95. 
Gooseberry.      1  :  21. 

and  currants.     17  :  33. 
Gold.     14:  121,    oj. 
Grain  smuts*  and  Pot;ito  scab.     21 

general  observations  upon.     21 :  5- 
(;rapes.      17 :  33- 
(Graphite.     14:  201. 
Grasses  and  Forage  Plants.    16 : 

catalogue  of.     16:  245,  248. 

under  irrigation.      16  :  230,  243. 

without  irrigation.     16  :  227,  230. 
Grass     experiments    without    irrigation. 

1  :  7.  8. 
gardening.     1 :  12. 

of  Wyoming.     1:  11,  12. 
Green  Bark  Cottonwood.     1 :  10. 
Ground  Squirrels.     12 ; 
Growth  and  life  of  animals.    13  :  51,  54. 
Gypsum.     14:  189,  211. 
Halite.     14  :  203. 
Harvev  Water  Motor.     18  : 
Harvesting.      11;  17. 
Hatch  Act.     1  :  23,  24. 
Hedysarum  coronarium.   1:8.   16  ;  228. 
Hematite.     14 :  205. 
Honey  Locust.     1 :  10. 
Hordeum  jubatum.     19:73- 

botanical  characteristics  of.  19  :  74,  75. 

cause  of  its  spread.     19  :  78. 

eradication.     19  :  78. 

habitat  of.     19  :  78. 

injuries  from  it  to  stock.     19  :  76. 

nutritive  value.     19  :  75. 
Hrrticulture.     Albany  county.     5  :  7. 

Matrona  county.    .5:7. 
.Vyoming.     6:13.   19.  25.  31.  37,  39- 
Hi  t  water  treatment.     21  :  14. 
Hi  midity  and  dew-point.    4  :  74,  75,  83, 
84      23 :  92. 


Humidity  and  dew-point,  Lander.      10  : 

33.  35- 
Laramie.     10:  13,16.     17:43- 

Illustrations,  anemometer.     4:  71,  74. 

aneroid  barometer.     4:  71,  73. 

artesian  basin.     20  :  88. 

well.     20 :  104. 
barometer.     4  :  72. 
beets,  field  of  sugar.     9:9,  12. 
currants.     22  :  80. 
nilometer.     8 :  26. 
onions.     22  :  39,  4i> 
potato  scab.     21  :  22. 
psych rometer.     4  :  69. 
sheep  jaws.     19  :  83,  84. 
smut  of  oats.     21  :  12. 

wheat.     21 :  13,  21. 
squirrel-tail  grass.     19  :  79,  80,  81. 
thermometer,   self-recording.      4  :  68. 

soil.     4  :  70. 

terrestrial  4 :  71. 
turnips.     22  :  55. 
water  motor,  Harvey.     18  :  66,  67,  68, 

69.  7o„7i. 
water  register.  Carpenter.     18:  31. 

weir,  trapezoidal.     18  :  28. 

Ilmenite.     14 :  205. 

Injuries  from  Squyrrel-Tail.     19  :  76. 

Insecticides.     7 : 

Insecticides.     2  :  29,  30. 
arsenides.     7  :  3,  4-, 
bisulphide  of  carbon.     7  :  7- 
kerosene  emulsion.     7  :  4,  6. 
pyrethrum.     2 :  30.     7:6. 
tobacco  decoction.     7  :  6,  7. 

Irrigation  and  Duty  of  Water.    8 : 

Irrigation.     1:14. 

amount  of  land  under.     8  :  8,  9. 
artesian  wells.     20 :  115* 
cereals.     8  :  15,  16. 
duty  of  water.     8:25,   31. 
"effects  on  land.     8:7. 
flooding.     8  :  20,  21. 
fruits.     8:18. 
garden  vegetables.     8:17. 
importance  of.     8  :  3,  4« 
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Irrigation,  increased  value  of  land  by  use 
of.     8  :  7,  8. 
methods  of.     8:  i8,  24. 
over-irrigation.     8:  ii>  14. 
potatoes.     8:17. 

remedy  tor  winterkilling.     15:  221. 
row,  furrows  or  seepage.     8:  21,  22. 
sub-irrigation.     8-  18,  22,  23. 
theory  and  practice  of.     8  :  10.  11. 
water  analysis  at  Lander.      24:  119. 

Laramie.     24  :  109. 

Sheridan.     24  :  117. 

Wheatland.     24  :  116. 
effect  on  soil.     24:  115. 
when  to  irrigate.     8  :  14.  15. 
Wyoming  water  supply.     8:9,  10. 

Iron,  Albany  county.     14  :  177. 
Carbon  county.     14:  174. 
Fremont  county.     14:  178. 
Laramie  county.     14:  176. 
Meteoric.  14 :  202. 

jasper.     14 :  205. 

Jensen  treatment.     21 :  14. 

Jerusalem  artichoke.     22  :  59. 

Jerusalem  corn.     16  :  229.     22  :  62. 

Johnson  grass.     16  :  243. 

Kaffir  corn.     22  :  62. 

Kalinite.     14  :  211. 

Kaolinite.     14:  210. 

Kerosene  emulsion.     2  :  29,  30. 

Kohl  Rabi  in  1894.     22  :  77- 

Labradorite.     14 :  208. 

Lady  bugs.     2  :  29. 

Lander  Farm,  analysis  of  .soil*of,  6-  193 
geology  of.     14:  108. 
location  of.     1 :  4. 
sugar  beets  on.     3  :  54.     17  :  16,  20. 

Lander    Irrigation    water,    analysis    of. 

24:  119. 
Landscape  gardening.     1 :  9. 
Laramie  artesian  basin.     20 :  97. 
Laramie  County   mineral   district.     14: 

134. 
Laramie  Farm,  analysis  of  soil  of.  6  :  192 

geology  of.     14  :  105. 

location  of.      1  :  4. 


Laramie  Farm,  sugar  beets  on.     3:47« 
9:  245,  248.     17:  17.  20. 
group.     1 :  j6. 

irrigation  water,  analysis  of.    24:  109. 
Lithia  water,  analysis  of.    24 :  140. 
plains,  description  of.     5 :  4- 

location.     5 :  3- 
springs,  analysis  of  water  from.    2t: 

125 
Triassic  formation.     1 :  16. 

Large  fruits.     17  :  33.  34- 

Lead.      14:  121. 

Lettuce.     17  :  25,  26. 

Leucite.     14  :  208. 

Leucocrinum  montanum.     1:19. 

Lichens.     1 :  20. 

Lilacs.     1  :  10. 

Limonite.     14  :  206. 

Location  of  Experiment  Farms.     1 :  4, 5- 

Lolium  perenne.     1:8.     16 :  229, 14U; 

242. 
Loose  smut  of  oats.     21 :  11. 
Magnesium  sulphate.     14:  185. 
Magnetite.     14 :  205. 
Malachite.     14:  207. 
Malt  sprouts  and  brewer's  grains.  13: 
Malvastrum  cocci neum.     1  :  20. 
Manganese.     14  :  198. 
Marble.     14 :  195. 
Mean  relative  humidity  at  Laramie. 
86. 

temperature.     23 :  85.  \ 

Medicago  denticulata.     16  :  229. 

sativa.     1  :  7.     16  :  228,  231.  235- 
Melilotus  alba.     1:7.     16  :  229.  236. 

Meteorology.     4:     10:     17:     23: 

Mercury.     14  :  202. 
Mica.      14 :  190. 

Milk,  quality  of,  a  result  of  breed.    IS 
89,  90. 
recording      13  :  88,  89. 

Milky  quartz.     14  :  204. 
Millet.     22:  61. 
hay.     13 :  96. 
Millerite.     14 :  203. 
Milo  maize.     22  :  62. 
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Mineral  paint.     14:  185. 

springs.     14:  196. 

waters  of  Wyoming,  analysis  of.     24  : 
120,  141. 
Minium.     14  :  205. 
Mirabiiite.     14  :  211. 
Modenite.     14  :  209. 
Molybdenite.     14 :  202. 
Mountain  a^h.     1  :  10. 
Muck  and  peat.     5  :  6. 
Mulching  as  a  remedy  for  winter-killing. 

15  :  222. 
Muscovite.     14 :  209. 
Native  grasses.     1:   12,  13.  14. 
Natrona  Countv  mineral  districts. 


134. 


14 


24 


13  :  93- 
22:  67.  69. 


Newcastle,  analysis  of  water  from. 

>39- 
Notes  on  Climate.     23 : 

Notes  on  the  Mineral  resources  of 
Wyoming.     14 : 

Nutrients,  amount  required  by  farm  ani- 
mals.    13:  S^'  54* 
Observers.     23  :  88. 
(Enothera  csespitosa.     1:19. 
Oat  hay.     13  :  96. 
Oats.     11 :  9.  10.  12,  13,  14. 

varieties  of  and  notes  on. 
Oil  meal  or  cake.     13:  94. 
Oligoclase.     14:  208. 
Olivenite.     14:  210. 
Onions.     22: 
Onions.     22:  31,  46. 

at  Laramie.     22:  31.  35. 

at  Sheridan.     552,  35,  36. 

at  Sundance.     22:  36. 

at  Wheatland.     22:  36,  39 

conclusions.     22:  37. 

cost  and  profit  of  growing.     22:  38. 

tables  showing  yields.     22:  41,  46. 

varieties.     22:  31,  32. 

Onobrychis  sativa.     1:  8.     16:  229,  235, 

Oospora  scabis.     21:  23. 

Opal.     14:  205. 

Opuntia  rafinesquii.     1:  19. 

Orchard  grass.     16:  228. 


Organization  of   W^yomi.n'g   Experi- 
ment Station.     1: 
Orpiment.     14:  202. 
Orthociase.     14:  207. 
Ozocerite.     14 :  211. 
Panicum  amarum.     1:  13. 

miliaceum.     1:  8.     16:  229. 

virgatmn.      1:  7- 
Parasitic  fungi.     21:  7. 
Parsnips.     17:  27,  29.     22:  57. 
Pasture.     13:  64.  66. 
Peas.     13:  93,  94      17:  25,  26.  27.    22: 

73.  74. 
Peas,  Garden.    26: 

notes  on  best  varieties.     26:  166,  167. 

tables  of  yields.     26:  163,  165. 

varieties  of.     26. 
Pemphigus  populimonilis.     2:  28. 
Petroleum.     14:  161. 

analysis  of.     14:  171,  172,  I73« 

of  Big  Horn  County.     14:  167. 

of  Crook  County.     14:  166. 

of  Fremont  County.     14:167. 

of  Johnson  County.     14  :  168. 

of  Uinta  County.     14:  169. 
Phalaris  arundinacea.     1:  8.     16:  229. 
Phleurri  alpinum.     1:  13. 

pratense.     1:  13.     16:  242. 
Phlox  casspitosa.     1:  19. 

Douglasii.     1:  19. 
Plantago  eripoda.     1:  19. 
Planting  11:  16. 
Platinum.     14:  202. 
Plant  Lice.     2: 

Plant  lice,  remedies  for.     2  :  29,  30. 
Plant  nutrition.     15:215. 
Plumbago.     14:    188. 
Poa  nemoalis.     1:  7.     16:  228. 
Pomology.     1:  1 1. 
Poison  Creek,  analysis  of  water  from.   24: 

134. 
Potatoes.     22:  47,  54. 

cost  and  profit  of  growing.  22:  50,  51. 
methods  of  cutting  seed.  22:  48,  49. 
table  of  yields,  at  Laramie.     22:   52, 

53. 
table  of  yield  at  Wheatland.    f52:-54- 
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16:  228. 
10:  57 

11:  16. 
21:  10. 


Potatoes — treated  vs.  untreated  seed.  22: 
48.  50. 

whole  vs.  out  seed.     22:  47,  49. 
Potato  scab,  descriminn  kA.      21:  23. 

treatment  of.     21:  24. 
Poierium    sanguiboiba.     1:  8 
Precipitation.       4:  7$.  76.  S7. 

17:  43-     23:  93 
Preparation  of  Ian. I  for  seed. 
Prevention  of  smu.  in  ;:rain. 
Prunus  demissa.      1 :  2 1 . 
Pyrite      14: 203. 
Pyrolusite.     14:  206. 
Pyromorphite      14 :  2 1  o. 
Pyroxene.     14: 208. 
Quartz.     14: 204. 
Radishes.     17:  25,  26 
Rainfall.     23:86. 
Rape.     22:61,62. 

Raspberries  and  blackberries.    17:  32.  33. 
Rations,  balanced.     13:  70.  71. 
Rawlins  artesian  wells.     24:  122,  123. 
Realgar.     14: 202. 

Reclamation  of  the  Arid  Lands.   18 
Red  clover.     16:  235,  236. 

fescue.     16:241. 

raspberry.     1 : 2 1 . 
Redtop.     16 :  239,  240. 
Relation  of  &eology  and  Chemistry 

OF  Soils  to  Agriculture.   6. 
Ribes  fioridum.     1:  21. 

oxyacantho'des.     1 :  2 1 . 
Root  crops.     11:  15,  16. 

value  of.     11:  17,  18. 
Russian  mulberry.     1: 10. 

olive.     l:io. 
Russian  Thistle.     1  (Press). 
Rubus  strigosus.     1 :  2 1 . 
Rye.     11:8.  9,  10,  11,  12,  13. 

varieties  of  and  notes  on.     22:  71,  72. 
Sacaline.     3  (Press). 
Salsify.     17:28.     22:59,  60. 
Sandstone,  new  red.     5:7- 
San  Bernardino  Basin.     20:92. 
San  Luis  Basin.     20:92. 
S  iponite.     14:  209. 
Jiaprophy tic  fungi.     21:7- 


Sara*^oga  Farm,  analysis  of  soil.    6:  i9(» 
geology  of,     14: 1 10 
location  of.     1:4,  5- 
sugar  beets  on.     9:245,  250. 
17.  20. 
Springs,  analyses  of  water  trom. 
130:  131. 
Scarlet  clover.     16:  228. 
Scorodite.      14: 210. 
Seed  culture*     1 :  1 1 . 

Seed  Distribution.    2  (Press). 

Seeding,  time  of.     11:6,  7. 

Serpentine.     14: 209. 

Sheep  mountain,  analysis  of  water  froai 

24: 120. 
Shelter  lor  dair>' cows.     18:85,87 
Shepherdia  arjjentea.     1 : 2 1 . 
Sheridan  County  mineral  district.  14:i30 
Farm,  analysis  of  soil.     6:  i95< 

analysis  of  well  water.     24: 129. 

geology  of.     14:  112. 

location  of      17:  17,  20. 

sugar  beets  on.     3:54.     9:246,2 
irrigation  water,  analysis  of.     24:  n 
Shorts  and  middlings.     13:95- 
Shrubs.     1:  10. 
Siderite.     14: 207. 
Siluge  vs.  roots  for  steer- feeding.  \^\7X 

in  the  dairy.     18:96.  98. 
Silurian  formed  from  older  rock.    5:5» 
Silver.     14:  121. 
Sling  psychrometer.     4:  70. 

Small  Fruits  at  Laramie.     22 

Small  fruits.     17 :  31 ,  33-     22  :  80,  8l. 
Smoky  quartz.      14  :  204. 
Smuts  on  Grains.     21. 
Smuts,  extent  of  injury.     21 :  9. 
mode  of  infection  and  growth.  21:'^ 
preventive  treatment.     21 :  14 
Snowball.      1 :  10. 
Snowy  Range  water  supply.      20:101. 
Soda  analysis.     14:184. 
Sodium  sulphate. Albany  County.  14 
Carbon  County.     14:  181. 
and  carbonate,  Natrona  Countv.l^ 
182. 
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Soil.     11 : 5. 
analysis  of.     1 :  18. 
color  of.     5 :  1 1  • 
definition.     5 : 4- 

directions  for  taking  samples.     6  :  199. 
mechanical  nature  of.     5:  10. 
of  Experiment  Farms.     I:i7. 
of  Lander  Farm,  analysis.     6  :  193. 
of  Laramie  Farm,  analysis.     6  :  192. 
of  Saratoga  Farm,  analysis.     6:  194. 
of  Sheridan  Farm,  analysis.     6  :  195. 
of  Sundance  Farm,  analysis.     6:  196. 
of  Wheatland  Farm,  analysis.     6  :  197 
physical  condition  of.     5 :  1 1  • 
retention  of  soil  moisture.     1:8. 
sampling  of.     5  :  1 1  • 
suitable  for  sugar  beets.     3 :  38. 
temperature.     4 :  75,  85.  86. 

at  Laramie.     16:17.     17:42. 

weekly  mean.     23 :  90,  9 1 . 
thermometers.     4 :  70. 

Soils  of  the  Experiment  Farms.    6 
Sorghum  halapense.     16:  243. 

vulgarc.     1:8.     16:229. 
Spartina  cynosuroides.     1:13. 
Sphalarite.     14:203. 
Sporobolus  airoides.     1:13. 
Springs,  Laramie.     20:99.  100,  101. 

Simpson*s  ranch.     20:  107. 

Soldier  spring.     20:  107. 

Squash.     17:26,  27. 

Squirrel-Tail  Grass.     19. 

habitat  of.     19 :  74. 

killing.     19:78. 

nutritive  calue  ot.     19:75- 
Staurolite.     14:209. 

Steam,  value  of  water  for  making.     24: 
103. 

Steer  feeding.     13:  64,  66. 

Stinking  smut  of  wheat.     21 :  13. 

Stipa  spartea.     1:13. 

Stock,  feed  and  care  of  young.   13 :  63,64. 

Stomata.     15:215. 

Storms.     23:85. 

Strawberry.     l:2i.     17:31,32. 

Sugar,  the  world's  supply  of.     3:  36. 


Sugar  Beets  in  Wyoming.    3 
IN  1892.     9 
IN  1893.     17 

analyses,  table  of.     17:  20. 
at  Lander.     17:  16.  17. 
at  Laramie.     17: '7-     22:58. 
at  Saratoga.     17:  I7' 
at  Sheridan.     17: 17.  18.     22:59- 
at  Sundance      17:  18. 
at  Wheatland.     17:  18. 
cost  ol  raising.     3:  43. 
cultivation  and  irrigation  of.     3  •  39. 
in  Laramie  County.     17:  19. 
in  Umta  County.      17:  18,  19. 
market  price  of.     3  :  44- 
report  of  experiment.       9.     17- 
soil  suitable  for.     3  :  38. 
summary    ol"  experiment.      9:255. 

17:  19- 
yields  and  analyses.     3  :  47- 

Succinite.     14: 211. 

Sulphur.     14:  197,  202. 

Sundance  Farm,  analysis  of  soil.   6:  T96. 

geology  ot.     14 :  114. 

sugar  beets  on.    3  :  55.    9  :  245.251. 

Sweet  potatoes.     17  :  29 

Syrphidae.     2 :  29. 

Tables.     23  :  87. 

Talc.     14  :  209. 

Temperature.     4  :  72,  74,  78,  82. 

Bates'  Park.     10  :  58. 

Farms.     23 :  89 

Inyan  Kara.     10  :  58. 

Lander.     10 :  29,  32. 

Laramie.     10:7,  10.     17:41. 

Saratoga.      10  :  38,  41 . 

Sheridan.     10 :  43,  46. 

Stations.     23 :  89. 

Sundance.     10:48,51. 

Wheatland.     10:53.55. 

Tenorite.     14 :  205. 

Terrestrial  radiation.       4  :  76,  88.       10  : 
II,  12. 
thermometer.     4 :  70 

Tetrahedrite.     14 :  203. 
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Thermometer,    Draper's   self -registering. 
4:68. 
maximum  and  minimum.     4  :  69. 
ThermoDolis  springs,  analysis  of  water. 

24:  132. 
Tilletia  foetens,  Shroet.     21 ,  13. 
Timothy.     1:13.     16  :  242.     22 :  62,  63. 

hay.     13 :  96. 
Tin.     14:  121,  132. 
Tobacco.     17  :  29,  30. 

Comestock  Spanish.     17  :  29,  30. 
Connecticut  seed  leaf.     17:  30. 
Hiirby.     17  :  30. 
Pennsylvania  seed  leaf.     17  :  30. 
Persian.     17  :  30. 
Tomatoes.     17 :  27. 
Tourmaline.     14  :  209. 
Townsendia  sericea.     1:19. 
Transpiration.     15:215. 

at  low  temperatures.     15  :  2 1 7. 
box      15: 218. 

causes  aifecting  rate  of.     15  :  216. 
rale  of.      15  :  216. 
Treatnicnt  for  potato  scab.     21 :  24. 
for  smut.     21 :  14  to  16. 
advantages  of.     21  :  18. 
new  method  of  application.    21  :  19. 
precautions  and  suggestions.  21 :  17. 
Trees.     1 :  10 

and  fruits.      17  :  31,  .'S- 
Trifolium  hybridum.     1:7.      16  :  228. 
incarnatum.      1:7.      16:228. 
pratense.     16  :  235,  236. 
repens.     16 :  229. 
Trona.     14 :  207. 

Turnips.     17:26,27      22:54,56. 
table  giving  yields.     22  :  56. 
sowing  broadcast.     22  :  56. 
Uinta  County  mineral  districts.      14:  129 
Uslilago  avena  Jensen.     21  :  1 1. 
Varieties.     11 :  7.  18,  21. 

and  breeds  best  for  eastern  Wyoming. 
5  :  21. 
northeastern  Wyoming.     5  :  27. 
northern  Wyoming.     5  :  33- 
soiuhcrn  Wyoming       5:9. 
\vc- 1-(  cniral  Wyoming.      5:  >5. 


Water  Analyses.     24. 

Water  in  stock  feeds,  determination  <rf. 

13  :  43.  44. 

for  steam  boilers.     24 :  1 03. 

irrigation.     (See  irrigation.) 

motor,  Harvey.     18  :  66.  72. 

registers.     8:28,31. 

supply,  problem  of.     20  :  87. 
of  Wyoming.     8:9,  10. 
Wavellite.     14  :  210. 
Weather  report.     1 :  21.  22. 

summary.     23  :  94.  95. 
Weir,  rectangular.     8  :  28. 

trapezoidal.     8 .  27. 
Well,  Albany  County.     20  :  103,  104. 

Corthell  and  Bevans.     20 :  1 1 3. 

Fairground.     20:  106.  107. 

George.     20:105,  106,  107. 

Haley.     20:  113. 

Holliday.     20  :  i  (4. 

Homer.     20  :  1 10,  in. 

Laramie  plains.     20  :  1 10,  in. 

Mansfield.     20:  m,  112. 

Nevada.     20 :  93. 

on  lowest  grounds.     20:  103. 

Pelton.     20 :  109. 

Rawlins.     20:93,  94*95. 

Sartoris.     20  :  114. 

Union  Pacific.     20:  116,  122. 

University.     20 :  97. 
Wheat.   11:8,9,  10.  11.  12,  13.    13:95^ 

cost  and  profit  of  growing.      17  :  14,15, 
25.     22:  78,  79. 

cost  of  raising.     25  :  149.  150. 

profit.     25  :  150,  151. 

summary.     25:  154. 

tables  giving   results    of  experiments* 
25:  152.  153. 

varieties  of,  and  notes  on.      22 :  64, 67. 
Wheat  hay.     13 :  96. 
White  ash.     1  :  10. 

clover.     16 :  229. 
sweet.     16 :  229 
Wheatland  Farm,  analysis  of  soil.  6 :  197 

geology.     14 :  1 16. 

irrigation  water,  analysis  of.     24 :  ■  16. : 

sugar  beets  on.     3  :  53        9  :  245,  251.. 
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While  willows.     1 :  10. 

Wulfenite.     14  :  211. 

Wind.      4  :  76.  89.  91. 

Wyoming,  acres  of  agricultural  land.   14  : 

at  L.aramie.     10  :  21,  26. 

120. 

Winter— Killing  of  Trees   and 

land.     14 :  120. 

Shrubs.     16. 

Zircon.     14 :  209. 

cause  of.      15  :  214. 

remedy  for.     15  :  220. 
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METE0E0L06Y  FOR  1895, 

AND 

NOTES   ON   CLIMATE   FROM    1891-1896. 


BY   JL,  D.  CONLEY. 


The  Experiment  Station  commenced  its  meteoro- 
logical observations  in  the  early  part  of  1 89 1,  and  has 
issued  a  report  each  year,  the  first  one  being  quite  exten- 
sive, figuring  most  of  the  apparatus  used  in  the  depart- 
ment, and  explaining  its  use.  After  the  first  Bulletin, this, 
the  fifth  report,  seems  of  the  greatest  importance,  since 
we  have  sufficient  data  to  make  an  intelligent  comparison 
and  formulate  for  all  practical  purposes  a  general  idea  of 
the  climatology  of  the  various  regions  of  the  State,  from 
which  we  have  observations  reported  to  us  monthly. 
While  it  takes  20  years,  or  more,  to  establish  accurate 
scientific  data  as  to  the  climatology  of  any  region,  yet  the 
careful  comparison  of  the  observations  of  temperature, 
rainfall,  directions  and  velocity  of  the  wind,  etc.,  will  give 
so  near  the  normal  conditions  in  these  respects,  that  one 
will  be  enabled  to  form  an  intelligent  opinion  of  the  cli- 
matology of  the  northern,  eastern,  central  and  southern 
portions  of  our  State,  the  regions  from  which  we  have  had 
regular  reports  for  the  past  five  years. 

There  is  such  a  close  relation  existing  between  crops 
and  climate  and  soil,  that  the  Meteorology  and  Soil 
Physics  come  under  the  Weather  Division  of  the  Agricul- 
tural Department  of  the  Government. 
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The  study  of  Meteorology  does  not  consist  of  com- 
paring; dry  tables  of  facts  and  statistics,  but  the  study  of 
such  authors  as  Flammarion  on  the  Atmosphere,  and  Fer- 
rel  on  the  Winds,  is  as  interessing,  instructive  and  fasci- 
nating as  our  most  popular  literary  worksj  even  from  a 
rhetorical  standpoint.  Davis*  Elementary  Meteorology, 
American  Weather  by  General  preeley,  Climatology  and 
Time,  and  Climate  and  Cosmology  by  Croll,  show  what 
rich  fields  of  thought  and  depth  df  research  the  Science 
has  investigated,  and  is  still  pursuing.  We  can  hardly 
estimate  the  great  advantages  of  the  Signal  Stations  scat- 
tered throughout  the  country,  giving  to  the  farmer,  the 
shipper,  and  to  the  community  at  large,  due  warning  of 
approaching  storms  and  cold  waves,  so  that  preparation 
can  be  made  for  their  reception. 

We  have  suggested  that  there  is  a  close  relation  ex- 
isting between  Climatology  and  crops.  The  experiments 
on  our  farm  at  Laramie  (altitude  7,200  feet,  the  highest 
altitude  of  all  the  Experiment  Stations  of  the  United 
States)  together  with  the  weather  reports,  form  rather  an 
unique  experiment  in  itself,  among  the  group  of  Stations. 
One  studying  the  weather  report  alone,  would  predict  a 
poor  crop;  but  our  Museum  in  the  Agricultural  Depart- 
ment of  the  University  has  as  fine  a  display  of  cereals  and 
root  crops  from  the  Laramie  plains,  as  can  he  produced 
in  the  United  States.  The  fact  has  been  established  that 
the  nights  are  too  col.d  during  July  and  August  for  com, 
yet  roasting  ears  have  been  grown  at  Laramie. 

But  our  Museum  illustrates  to  the  world  what  can  be 
done  in  the  way  of  agricultural  products,  and  the  study  oi 
our  Annual  Crop  Reports  illustrates  the  wonderful  influ- 
ence of  the  weather  over  the  crop  reports  for  the  various 
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seasons,  the  crops   varying  with   the  fluctuations   of  the 
weather. 

The  automatic  apparatus  that  we  have  added  to  the 
department  within  the  past  two  years  for  recording  the 
directions  and  velocity  of  the  wind  is  of  such  excellence 
and  interest  that  we  give  herewith  a  cut  and  description. 
The  first  Bulletin  issued  on  Meteorology  was  in  1891,  in 
which  were  figured  most  of  the  instruments  used  for  tak- 
ing observacions.  That  issue  being  nearly  exhausted,  it 
is  thought  best  to  give  the  figures  in  this  issue,  together 
with  the  interesting  apparatus  that  has  been,  added  since 
1891. 


We  feel  that  a  few  general  remarks  in  regard  to  the 
weather  will  not  be  out  of  place  here,  for  this  Bulletin  will 
fall  into  the  hands  of  many  who  have  not  lived  in  an  arid 
region,  and  in  reading  the  tables  in  regard  to  climate, 
rainfall,  velocity  of  the  wind,  etc.,  will  form  an  absurd 
idea  as  to  the  real  conditions  of  the  weather  as  experi- 
enced by  the  inhabitants  of  such  regions. 

The  statement  is  not  too  strong  when  we  say  that  the 
climate  of  June,  July  and  August  is  the  most  delightful  of 
any  region  in  the  United  States. 

While  our  Winter  temperature  will  average  a  little 
colder  than  that  of  New  Englan(|,  New  York  and  Illinois, 
yet  the  high  altitude  and  the  consequent  rareness  and 
dryness  of  the  atmosphere  more  than  counterbalance  the 
difference  in  temperature.  While  the  weather  is  from  10 
to  20  degrees  colder  here  in  the  winter  than  in  the  above 
named  States,  yet  it  feels  much  warmer. 

It  is  the  unanimous  verdict  of  persons  who  have  come 
from  said  regions  that  our  winters  are   much  pleasanter, 
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due  to  the  dryness  of  the  atmosphere,  and   that  our  win- 
ters seem  much  warmer. 

On  the  very  coldest  days  the  atmosphere  is  still  and 
dry  and  clear.  But  when  there  is  an  east  wind,  laden 
with  moisture,  it  is  apparently  from  lO  to  20  degrees 
colder  than  the  real  temperature  indicates. 

In  order  to  predict  what  the  weather  is  going  to  be, 
even  within  twenty-four  hours,  the  following  data  is 
essential — whether  the  barometer  is  rising  or  falling,  the 
temperature,  the  dew  point,  the  relative  humidity,  and 
the  direction  of  the  wind.  These  facts  will  enable  a  care- 
ful observer  to  foretell  with  a  considerable  degree  of  cer- 
tainty what  will  be  the  condition  of  the  weather  for 
several  hours  in  advance. 

We  insert  some  simple  and  general  laws  in  regard  to 
the  movements  of  the  barometer  : 

The  barometer  is  high  when  the  air  is  cold,  and  when 
the  air  is  dry. 

The  barometer  is  high  when  the  lower  stratum  ot  air 
is  heated,  when  the  air  is  damp,  when  the  air  has  an 
upper  movement. 

We  therefore  observe  that  the  rising  and  falling  of 
the  barometer  alone  is  not  sufficient  data  from  which  to 
foretell  the  conditions  of  the  weather. 

The  following  taken  from  the  United  States  Depart- 
ment of  Agriculture  Weather  Bureau,  under  **  Instruc- 
tions for  Voluntary  Observers,"  is  of  such  general  prac- 
tical value  that  we  publish  it  here,  hoping  that  some 
observers  will  volunteer  to  send  us  information  in  regard 
to  some,  if  not  all,  the  questions  asked.  All  of  the  points 
are  of  great  importance  in  working  out  the  problem  of  the 
agricultural  possibilities  of  our  new  commonwealth. 
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GENERAL    PHENOMENA   OF   CLIMATE. 

Information  of  a  general  character  relating  to  the 
growth  of  plants  will  be  of  value  in  compiling  the  Cli- 
matology of  a  district.  It  is  suggested  that  where  volun- 
tary observers  can  do  so,  the  following  be  included  in 
their  records: 

Time  of  plowing  in  the  spring. 

Time  of  planting  various  crops. 

Time  of  appearance  of  same  above  ground. 

Time  of  flowering  of  strawberries,  currants,  raspber- 
ries, apples,  plums,  and  other  fruit. 

Time  of  commencement  of  haying. 

Time  of  commencement  of  harvesting  the  various 
cereals. 

Time  of  ripening  of  various  fruits. 

Time  of  first  killing  frost  in  the  fall. 

Time  of  last  killing  frost  in  the  spring. 

Time  of  sowing  fall  wheat. 

Time  of  appearance  of  earliest  shoots  of  same  above 
ground. 

Time  of  last  snow  on  the  ground. 

The  depth  of  snow  on  the  ground  on  the  last  day  of 
each  winter  month. 

The  time  of  migration  of  wild  fowls  and  birds,  the 
flights  north  and  south. 

The  time  of  leafing  and  fall  of  leaves  in  deciduous 
forests. 

The  date  of  breaking  up  of  ice  in  large  rivers;  in 
bays. 

The  date  of  greatest  rise  and  lowest  water  in  impor- 
tant streams. 

Voluntary  observers  are  requested  to  include  in  their 
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monthly  reports  all  reliable  information  relative  to  the 
destruction  of  life  and  property,  coming  to  their  know- 
ledge, due  to  the  storms,  classifying  it,  as  far  as  possible, 
as  indicated  in  the  following,  viz: 

Date  of  storm,  nature  of  storm  (tornado,  northeast 
gale,  etc.),  section  of  country  traversed  by  the  storm; 
number  and  names  of  persons  killed;  number  and  names 
of  persons  injured;  number  of  houses,  barns  and  other 
buildings  destroyed  or  damaged,  with  estimated  amount 
of  loss;  estimated  amount  ot  damage  to  property;  num- 
ber of  animals  killed  and  estimated  value. 


A  tornado  has  never  been  known  in  Wyoming,  and 
from  the  physical  conditions  which  produce  them  it  is 
probable  they  never  will  be.  Their  origin  is  to  the  east 
of  us.  While  our  records  show  sometimes  a  high  velocity 
of  the  wind,  still  there  is  hardly  ever  any  damage  pro- 
duced by  it,  on  account  of  the  extreme  lightness  of  the 
atmosphere,  the  pressure  at  Laramie  being  11.3  pounds, 
against  14.7  pounds  at  sea  level. 

The  wind  moving  at  the  rate  of  36  miles  per  hour  at 
Laramie  has  less  than  three-fourths  the  force  or  power  of 
the  wind  moving  at  the  same  rate  at  the  level  of  the  sea. 
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ZN8TBUHEKT8  USED. 


This  instrument  records  the  temperature 
by  means  of  clock-work,  on  large  paper  dials 
which  are  kept  on  file  so  that  we  can  see  the 
slight  or  sudden  changes  for  every  minute  of 
the  day.  While  its  readings  do  not  agree 
exactly  with  the  thermometers,  yet  by  com- 
paring the  self-registering  with  the  observa- 
tions taken   by  the  other  thermometers,  we 
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can  find  within  a  degree  Fahrenheit  the  temperature  lor 
any  hour  of  the  day  for  the  last  five  years. 

The  readings  from  the  Standard  Barometer  (Kig.  2) 
are  taken  twice  e^ch  day,  viz.,  at  7  a.  ra.  and  7  p.  in- 
The  average  monthly  readings  are  found  in  Table  IV. 

Besides  this  barometer  we  have  the  Richards  Self- 
Registering  Aneroid  Barometer. 


Fill.  3.— Kichudi'  Sclr-RigiiuriDf  Aneniid  BvomcMi. 

While  this  instrument,  like  the  Draper's  Self-Record- 
ing  Thermometer,  is  not  as  accurate  as  the  standard  in- 
struments, yet  it  has  the  advantage  of  recording  the 
barometric  reading  of  every  minute  of  the  day,  so  that 
one  can  see  just  the  lime  of  any  change;  which,  on  being 
compared  with  the  standard  barometer,  gives  close  ap- 
proximate results. 
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This  instrument  is  of  such  great  importance  that  a 
more  detailed  account  of  it  is  given  than  of  the  others  thus 
far  mentioned. 

The  following  description  is  taken  from  Bulletin  No. 
4  of  this  Station,  on  Meteorology: 

"Robinson's  Anemometer  is  an  instrument  designed 
to  measure  the  number  of  miles  and  the  velocity  of  the 
wind.  The  size  of  the  cups  and  the  length  of  the  arms 
are  such  that  three  miles  of  wind  passing  causes  the  cen- 
ter of  the  cups  to  travel  one  mile.     This  ratio  varies  with 
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the  velocity  of  the  wind.  According  to  Greeley,  at  great 
velocities  it  is  less  than  three  to  one,  and  more  wind  is 
registered  than  really  blows.  This  is  probably  true  at 
this  place,  where  we  have  so  much  wind,  though  the  error 
is  not  likely  to  be  more  than  1 5  or  20  per  cent  at  any 
time.  It  is  also  possible  that  there  is  an  error  due  to  ele- 
vation, the  air  here  being  more  rarefied  and  consequently 
exerting  less  pressure  on  the  vanes;  its  amount  could  only 
be  determined  by  experiment.  It  would  tend,  however, 
to  counterbalance  the  former  error.  The  vanes  and  cross- 
bars are  of  aluminum,  which  gives  lightness  and  dura- 
bility. These  are  connected  with  a  rod  and  endless  screw 
to  the  cog  wheels  which  turn  the  dial." 

The  anemometer  and  wind  vane  are  on  a  steel  tower 
70  feet  high,  and  300  feet  away  from  the  University,  con- 
nected by  means  of  insulated  copper  wires  with  the  seli- 
registering  apparatus,  a  description  of  which  is  as  follows: 

THE    QUADRUPLE    REGISTER. 

This-  self-registering  apparatus,  made  by  Julien  P. 
Friez,  of  Baltimore,  is  the  most  interesting  instrument  in 
the  Meteorological  Department.  It  consists  principally  of 
a  fine  eight-day  clock  that  revolves  a  brass  drum  six 
inches  long  and  five  inches  in  diameter,  around  which  a 
blank  register  is  wound.  As  the  name  quadruple  signi- 
fies, it  is  constructed  to  register  four  different  measure- 
ments at  once,  viz. :  The  velocity  of  the  wind;  the  direc- 
tion, whether  north,  south,  east  or  west;  it  will  also  re- 
cord the  percentage  of  sunshine  and  the  amount  of 
rainfall. 

The  necessary  attachments  for  sunshine  and  rainfall 
have  not  been  secured  yet.  We  use  it  for  the  velocity  and 
the  direction  of  the  wind,  but  hope  in  the   near  future  to 
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add  the  other  two  attachments.  At  present  there  are  two 
automatic  pens,  worked  by  electricity,  registering  the  ve- 
locity of  the  wind,  also  its  direction   for  every  minute  of 


the  twenty-four  hours  of  the  day.  A  blank  register  is 
placed  upon  the  brass  drum  at  noon  each  day.  Thus 
there  is  recorded,  on  these  records  kept  on  file,  a  complete 
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history  as  to   the   direction   and  velocity  of  the  wind,  as 
well  as  the  total  number  of  miles  traveled  by  the  wind. 

Fig.  6  is  a  Sling  Paychtooieter,  hi  instni- 
ment  by  means  erf  vfaich  the  relative  humid- 
ity and  dew-pofnt  are  determined.  It  con- 
sists of  a  metallic  frame  upon  which  are  two 
mercurial  thermometers.  The  bulb 
of  one  of  these  is  covered  with  a 
piece  of  linen  fitting  it  closely.  To 
read  the  instrument  the  linen-cov- 
ered bulb  is  wet  with  clear  water, 
and  by  means  of  the  string  attached 
to  the  framework  the  instrument  is 
swung  in  the  air.  The  evaporation 
from  the  covered  bulb  cools  it,  and 
its  lowest  reading  is  taken,  at  the 
same  time  reading  the  dry  bulb 
thermometer.  The  difference  be- 
Fio.  8.— Sling  p.y-  tween  the  two  bulbs  gives  the 
means  of  determining  the  dew- 
point  and  saturation  of  the  air  of  humidity, 
which  are  found  in  printed  tables  furnished  by 
the  United  States  Weather  Bureau. 

Fig.  7  is  a  Soil  Thermometer.  It  is  a  mer- 
curial thermometer  encased  in  wood,  adapted 
to  different  depths  in  the  ground,  viz.,  three 
inches,  six  inches,  twelve  inches,  twenty-four 
inches,  thirty-six  inches  and  seventy-two  inches. 
The  temperatures  recorded  by  these  instruments 
arc  given  in  Table  III.  The  lowest  tempera- 
ture of  the  deepest  thermometer,  six  feet  below  the  sur- 
face, was  34.3  °  p.  on    March   2,  only  about  two  degrees 
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above  the  freezing  point,  a  practical  fact  for  plumbers  to 
notice  and  keep  their  pipes  at  least  six  feet  below  the  sur- 
face. 


Fig.  8. — Terrestrial  Thennoineter. 

Fig.  8  is  a  Terrestrial  Thermometer.  It  is  a  mini- 
mum alcohol  thermometer,  the  stem  being  enclosed  for 
protection.  It  is  kept  about  six  inches  from  the  ground. 
The  radiation,  or  amount  of  heat  lost  by  the  earth,  is 
shown  by  the  difference  of  its  reading  and  that  of  the 
minimum  thermometer.  For  example,  the  coldest  day  of 
1895  was  on  February  12,  when  the  thermometer  ten  feet 
from  the  ground  was  — 29. 5  ^  F. ;  the  temperature  regis- 
tered by  the  terrestrial  thermometer  was  — 38. 5^  F., 
being  nine  degrees  colder  than  ten  feet  above  the  ground. 
This  difference  is  called  terrestrial  radiation. 

Fig.  9  is  a  steel  tower  situated  300  feet  from  the 
main  University  building;  it  was  erected  for  the  support 
of  the  anemometer  and  the  wind-vane.  It  is  70  feet  high, 
thus  lifting  those  important  instruments  above  the  coun- 
ter currents  and  atmospheric  interferences  caused  by  the 
University  tower.  It  is  connected  by  wires  with  the 
Meteorological  Department,  where  the  direction  and  ve- 
locity of  the  wind  are  recorded. 
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MAXIMUM  AND  MINIMUM  THERMOMETERS. 
These  are  self-registering.  The  maximum  is  a  mer- 
curial thermometer  with  a  constriction  in  its  tube  near 
the  base.  It  is  mounted  horizontally  and  the  mercury 
which  passes  the  small  place  in  the  tube  does  not  go  back 
into  the  bulb  of  the  thermometer  when  it  cools.  The  up- 
per end  of  the  column  gives  the  reading  of  the  warmest 
temperatures  since  the  instrument  was  last  set.  The 
minimum  is  an  alcohol  thermometer  with  a  small  steel 
index  in  the  alcohol  in  its  tube.  As  it  cools  the  surface 
tension  of  the  alcohol  pulls  the   index  down,  but  as  the 
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temperature  rises  the  alcohol  goes  up,  leaving  the  top  of 
the  index  in  the  position  of  its  lowest  point,  which  gives 
the  reading  of  the  lowest  temperatiire  since  the  instru- 
ment was  last  set. 


EVAPORATION  AT  LARAMIE. 

Evaporation  from  water  surface  is  measured  by 
means  of  a  hook-gauge,  measurements  being  taken  every- 
day that  the  water  is  not  frozen.  A  tank  of  galvanized 
iron  holding  one  cubic  meter  of  water  is  used.  Evapora- 
tion can  not  be  accurately  obtained  during  the  winter 
months,  there  being  only  a  little  over  six  months  of  the 
year  that  water  does  not  freeze  so  as  to  interfere  with  the 
record.  For  six  months,  from  April  17  to  October  22,  it 
was  37.020  inches.  During  the  time  the  water  was  not 
frozen  the  evaporation  was  as  follows: 


April  17  to  30 2.530 

May 7.334 

June 6.236 

July 7.294 

August 6. 066 

September 4. 944 

October 2.616 


nches 
nches 
nches 
nches 
nches 
nches 
nches 


OBSERVERS. 

The  observations  are  kept  by  the  superintendents  of 
the  farms.  (See  the  reports  of  the  various  farms.)  Re- 
sides these  are  the  the  following  voluntary  observers,  viz.: 
Mrs.  C.  M.  Cheeney  of  Bates'  Park  (Freeland),  Natrona 
County;  Martin   J.   Gothberg,   Dobin   Springs,  near  Cas- 
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per,  Natrona  County;  Andrew  Falconer,  Hat  Creek,  Con- 
verse County;  Lafayette  Johnson,  Little  Horse  Creek, 
Laramie  County;  A.  E.  Bridger,  Sybille,  Albany  County. 
The  observations  at  Laramie  were  made  by  the  AsFistant 
Meteorologist  of  the  Experiment  Station,  Fred  Nelson, 
who  resigned  in  October,  1895.  James  P.  Cowan  was 
then  elected  assistant.  Thanks  are  due  to  all  these  ob- 
servers for  the  interest  taken  and  the  time  spent  in  taking 
the  observations  and  furnishing  the  records. 


EXPLANATION  OF  THE  TABLES. 

The  mean  temperature  is  given  from  the  maximum 
or  highest  and  minimum  or  lowest  temperature  for  each 
day.  The  daily  range  is  the  difference  between  these 
readings.  In  the  relative  humidity  or  per  cent  of  satura- 
tion and  dew-point  tables,  the  computations  are  made 
from  the  readings  of  the  sling  psychrometer,  which  gives 
the  dry  and  wet  bulb  temperatures.  They  have  been 
computed  from  the  tables  in  the  report  of  the  Chief  Signal 
Observer  for  1886,  except  where  the  difference  between 
the  wet  and  the  dry  bulbs  is  greater  than  those  given,  in 
which  instances  the  tables  of  Guyot  have  been  used,  cor- 
recting for  altitude  in  each  case.  The  relative  humidity 
is  the  per  cent  of  moisture  in  the  air,  taking  the  whole 
amount  the  air  could  hold  at  the  time  as  100.  The  dew- 
point  is  the  temperature  at  which  this  moisture  would  be 
precipitated  should  the  air  cool  to  that  point.  The 
barometer  readings  are  corrected  for  temperature 
from  Guyot's  tables,  each  reading  being  reduced  to 
32  ^  F.  The  terrestrial  radiation,  or  the  amount  of  heat 
the  earth  loses  during  the  night,  is  given  from  the  differ- 
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ence  in  the  readings  of  the  terrestrial  thermometer,  placed 
six  inches  above  the  ground,  and  the  minimum  thermom- 
eter. It  will  be  noticed  that  it  sometimes  occurs  that  it 
is  warmer  near  the  ground  than  at  the  minimum  ther- 
mometer kept  ten  feet  above  the  ground.  This  usually 
happens  on  cloudy  nights,  or  when  the  terrestrial  is  cov- 
ered with  snow,  when  little  or  no  heat  is  lost  by  the  earth. 
The  soil  temperatures  are  taken  twice  daily,  at  7  a.  m. 
and  7  p.  m.  The  soil  thermometers  are  located  on  the 
lawn  at  the  University,  and  give  the  temperature  of  the 
ground.  They  are  about  100  feet  from  ground  that  is 
irrigated,  but  not  near  enough  to  be  influenced  by  the 
moisture  therefrom.  The  air  temperatures  given  in  these 
tables  are  from  the  7  a.  m.  and  7  p.  m.  readings. 

A  light  frost  occurred  on  July  13,  1 891,  and  a  dam- 
aging frost  on  August  22.  Light  frosts  occurred  on  June 
5,  6,  7  and  13,  in  1892:  a  killing  frost  on  Aug.  29.  Kill- 
ing frosts  occurred  on  June  6  and  August  16,  1893. 
There  were  light  frosts  on  May  24  and  25,  1894.  In 
1895  a  killing  frost  occurred  on  June  i8th;  hail  on  June 
6th.  July  17th  and  31st;  several  light  hailstorms  in  Au- 
gust. 
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Table  m.      Weekly  Means  of  Soil  Temperatures,  Laramie,  1895. 


Wbbk  Ending 


Jaauary  5  . 

12. 

19. 

26. 

February  2. 

9. 

16. 

23. 

March    2.  . 

9.  . 

16.  . 

23.  . 

30.  . 
April  6.  .  . 

13.  .  . 

20.  .  . 

27.  .  . 
May   4.  .   . 

U.  .  . 

18.  .  . 

25.  .  . 

June   1.  .  . 

8.  .   . 

15.  .  . 

22.  .  . 

29.  .  . 
July    6.  .  . 

13.  .  . 

20.  .  . 

27.  .  . 

August  3.  . 

10.  . 

17.  . 

24.  . 

31.  . 
September  7 

14 
21 
28 
October  6  . 
12. 
19. 

26. 

rvoreniDer  2 
9 
16 
23 
30 
December  7 
14 
21 
28 

Soaunary.  . 
M< 


g 


.b 

< 


18 
21 
25 
15 
7 
16 
-7 
29 
27 
20 
14 
20 
39 
27 
37 
42 
44 
42 
49 
47 
47 
46 
46 
56 
53 
56 
62 
49 
61 
62 
60 
60 
62 
60 
58 
55 
61 
53 
43 
40 
42 
30 
32 
34 
24 
27 
25 
20 
18 
28 
17 
10 


.2 
.1 
.0 
.7 
.5 
.1 
.7 
.1 
.5 
.6 
.7 
.2 
.0 
.1 
.7 
.1 
.5 
.5 
.8 
.4 
.0 
.6 
.6 
.3 
.3 
.9 
.4 
.1 
.7 
.7 
.5 
.8 
.9 
.0 
.3 
.4 
.4 
5 
.1 
7 
.6 
.3 
.5 
.9 
.0 
.9 
.3 
3 
8 
9 
4 
7 


1966.4 
37.9 


u 

a 

CO 


22.6 

23.0 

27.2 

21.2 

15.9 

24.2 

12 

26 

32 

29 

29 

32 

42 

34.1 

40.8 

47.1 

50.1 

47.8 

52  4 

53.1 
50.5 
50.3 
58.8 
60.4 
64.5 
66.5 
50.7 
63.1 
66.3 
66.4 
67.1 
68.0 
65.8 
63.0 
63.4 
64.3 
62.7 
54.3 
52.1 
50.0 
48.9 
40.1 
36.2 
31.9 
31.1 
32.6 
25.8 
24.0 
30.4 
22.1 
18.5 


2274.8 
43.7 


a 


23.0 
24.2 
27.8 
23.9 
17.6 
24.9 
14.7 
25.5 
32.7 
29.5 
29.9 
32.9 
42.0 
35.0 
40.7 
47.2 
50.1 
48.7 
52.7 
55.5 
54.0 
52.1 
50.4 
58.3 
60.8 
64  5 
66.2 
60.8 
63.1 
65.2 
66.9 
67.4 
67.7 
66.2 
63.7 
63.5 
64.2 
62.9 
54.1 
52.7 
49.4 
40.4 
42.4 
38.3 
33.6 
33.2 
34.0 
27.5 
25.1 
30.0 
24.5 
21.1 


2310.7 
44.4 


S 

£3 


24.7 
25.8 
28.5 
26.3 
20.5 
24.4 
18.7 
23.7 
30.8 
2Q.3 
30.5 
31.5 
39.2 
35.9 
38.2 
45.1 
47.6 
48.4 
50.6 
53.6 
53.0 
52.2 
48.8 

62  !0 

63.3 

60.8 

61 

62 

64 

65 

65 

64.9 

62.8 

61.8 

62.4 

02.2 

53.1 

53.6 

50.2 

49.6 

44.0 

30.9 

37.0 

34.3 

35.7 

30.5 

28.0 

.29.9 

26.6 

24.1 


,1 
.7 
.3 
.4 
.2 


2296.4 
44.2 


8 

e 

je 

x 

u 

u 

e 

a 

^m 

S 

sg 

28.7 

32.2 

27.7 

31.6 

30.0 

32.0 

29.5 

31.8 

28.1 

29.6 

28.7 

29.0 

24.7 

28.2 

24.7 

27.1 

29.5 

29.8 

30.0 

30.7 

31.1 

31.6 

31.2 

31.9 

35.8 

34.7 

38.4 

36.5 

37.1 

36.0 

42.6 

40.2 

45.2 

42.8 

47.5 

46.7 

48.2 

46.2 

51.2 

49.1 

51.4 

49.8 

51.8 

50.6 

48.6 

48.0 

52.0 

50.8 

56:6 

54.3 

50.5 

56.6 

60.5 

57.8 

60.2 

57.2 

59.3 

57.4 

60.5 

58.3 

62.5 

60.2 

63.2 

00.8 

63.1 

60.9 

63.4 

61.1 

61.9 

60.6 

60.6 

59.4 

60.9 

59.4 

60.7 

59.5 

56.5 

56.1 

54.3 

54.4 

60.0 

51.1 

49.8 

50.2 

47.0 

48.1 

43.0 

44.8 

40.2 

42.5 

37.3 

39.7 

37.8 

39.3 

34.5 

37.1 

32.2 

34.9 

32.1 

34.1 

30.6 

33.2 

27.8 

30.6 

2313.6 

2315.5 

44.5 

44.5 

J 
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e 


.5 
.8 
.1 
.1 
.3 


39.9 
38.7 
38.0 
37.5 

•Ml  m 
do.  I 

35.9 

35.1 

34.7 

34.3 

34.4 

34.7 

35.1 

35.6 

36.7 

37.2 

38.0 

39.6 

41.3 

42 

43 

45 

46 

46 

46.6 

48.2 

49.7 

51.3 

52.4 

52.8 

53.2 

54.0 

54.7 

56.2 

56.7 

56.9 

55.6 

55.6 

55.5 

55.1 

54.0 

52.8 

51.5 

50.5 

49.0 

47.5 

45.9 

44.5 

43.4 

42.1 

40.8 

39.8 

38.7 


2380.2 
45.0 
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Summary  for  1895. 


Highest  Temperature. 

Laramie,  87  ^  ,  July  27;  Lander,  89  ^  ,  July  26; 
Sheridan,  95^,  August  15;  Sundance,  94®,  July  22  and 
23;  Wheatland,  lOi  o,  July  27. 

Lowest  Temperature. 

Laramie,  — 30^,  February  12;  Lander,  — 26^,  Feb- 
ruary II;  Sheridan,  — 38®,  February  7;  Sundance, 
— 31^,  February  7;  Wheatland,  (instrument  broken); 
Saratoga,. — 35  °  ,  February  1 1. 

Highest  Monthly  Bange  of  Temperature. 

Laramie,  31.5^,  for  September;  Lander,  31.5^, 
June;  Sheridan,  354®,  October;  Sundance,  25.4^, 
October;  Wheatland,  35.1®,  for  October  (only  eight 
months  reported.) 

Lowest  Monthly  Eange  of  Temperature. 

Laramie,  19®,  for  January;  Lander,  19.6®,  for 
April;  Sheridan,  24.2®,  for  June,  also  24.3®  in  March; 
Sundance,  16.6®,  in  December;  Wheatland  (for  eight 
months),  23.5  ®  ,  in  December. 

The  highest  annual  mean  temperature  was  at  Lander, 
42.1  ®. 

The  lowest  annual  mean  temperature  was  at  Lara- 
mie, 38.5  ®  . 

The  average  annual  mean  temperature  for  the  fol- 
lowing four  farms,  Laramie,  Lander,  Sheridan  and  Sun- 
dance, was  40.7  ®  . 
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The  greatest  annual  precipitation  was  at  Sundance, 
23.84  inches. 

The  lowest  annual  precipitation  was  at  Laramie, 
11.15  inches. 

The  average  precipitation  for  the  four  farms  and 
Dobin  Springs  and  Little  Horse  Creek  was   16.84  inches. 

Other  Obseryations  at  Laramie. 

Highest  terrestrial  radiation,  15.5  ^  ,  November  27; 
lowest  terrestrial  radiation,  0.0  ®  ,  April  5,  15,  26,  June 
3,  October  4,  November  17,  23,  25,  and  December  20. 

Lowest  relative  humidity,  15.7,  on  April  25;  mean 
relative  humidity  for  the  year,  58.5. 

The  highest  dew-point  was  54.5  ®  ,  on  July  30;  the 
lowest  on  December  29,  — 15  ®  ;  the  mean  dew-point  for 
the  year  was  23  ®  . 

The  greatest  monthly  evaporation  was  in  July.  7.294 
inches;  total  evaporation  for  six  months  from  April  17  to 
October  22,  was  37.020  inches. 

The  highest  barometer  was  on  September  28,  23.388; 
the  lowest  on  December  15,  22.543;  mean  barometer  for 
the  year,  23.049. 

The  prevailing  direction  of  the  wind  was  southwest. 
The  greatest  number  of  miles  traveled  in  one  month  was 
12.047,  in  March;  the  greatest  number  of  miles  in  one 
day,  547,  November  26. 
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Meteorological  Notes,  1891-1896. 


These  notes  are  made  from  the  records  kept  for  the 
last  five  years  at  the  various  Experiment  Farms. 

LARAMIE. 

The  instruments  are  kept  at  the  University.  The 
farm  is  situated  nearly  three  miles  southwest,  at  about  the 
same  altitude. 

The  dome  of  the  University  is  in  latitude  41**  18'' 
37.09^'  North,  and  in  longitude  105**  34'  53-75''  West  from 
Greenwich.  It  is  30.260  miles  west  of  the  105th  merid- 
ian. The  longitude  from  Greenwich  expressed  in  time  is 
7  hours,  2  minutes,  19.58  seconds.  Difference  in  time 
between  Greenwich  and  Washington  is  5  hours,  8  min- 
utes, 12.04  seconds.  Difference  between  Washington  and 
the  University,  i  hour,  54  minutes  and  7.54  seconds.  The 
length  of  a  degree  of  longitude  in  latitude  41®  19''  is  52.030 
miles.  The  altitude  of  Laramie  where  Grand  Avenue 
crosses  the  Union  Pacific  railroad  is  7,149  feet  above  sea 
level. 

The  above  accurate  data  was  furnished  by  Hon.  Wm. 
O.  Owen,  State  Auditor,  who  was  for  many  years  County 
Surveyor  of  Albany  County. 

Two  students  of  the  University,  L.  E.  Morris  and 
Harry  Houston,  run  check  levels  from  the  point  mentioned 
on  the  Union  Pacific  railroad  to  the  room  in  which  the 
meteorological  instruments  are  kept,  and  found  it  to  be 
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38.75  feet  above  the  railroad,  making  the  true  altitude  of 
the  room  7,187.75  feet. 

Temperature. 

For  the  last  six  months  of  1891  the  highest  tempera- 
ture at  Laramie  was  82.5  ®  ,  on  August  13;  the  warmest 
day  for  twenty-four  hours  was  on  August  5,  mean,  67.4^. 
In  1892  the  highest  temperature  was  86  ^  ,  on  August  14 
and  16;  the  .warmest  day  for  twenty-fours  was  on  July  20; 
mean,  71.2.  In  1893  the  highest  temperature,  87.2*^, 
occurred  on  July  21.  In  1894  the  highest  temperature 
was  87.6  ^  ,  on  July  1 1 ;  the  warmest  day  for  twenty-four 
hours  was  71.5  ^  ,  on  July  11.  In  1895  the  highest  tem- 
perature was  87^,  on  July  27;  the  warmest  day  for 
twenty-four  hours  was  68.6  ®  ,  on  July  27. 

The  lowest  temperature  at  Laramie  for  the  last  six 
months  of  1891  was  — 13  ®  ,  on  December  7.  The  coldest 
day  for  twenty-four  hours  was  3.7®,  on  December  25. 
In  1892  the  lowest  temperature  was — 29°,  on  January 
1 1 ;  the  coldest  day  for  twenty-four  hours  was  also  on 
January  ii,  — 135®.  I"  ^^93  the  lowest  temperature 
^vas  — 9.2  ®  ,  on  February  27.  In  1894  the  lowest  tem- 
perature was  — 27  ®  ,on  December  28;  the  coldest  day  for 
twenty-four  hours  was — 10. 5^,  on  December  27.  In 
1895  the  lowest  temperature  was — 29.  i;^,on  February 
12;  the  coldest  day  for  twenty-four  hours  was  — 21.5°. 
on  February  12. 

The  mean  annual  temperature  for  1891  was  40.9°; 
for  1892,  40.5  o  ;  for  1893,  40.6  ^  ;  for  1894.  39-9®'  '^^ 
1895,  38.5  ®  .     The  average  for  five  years  was  40.08  ^  . 

The  greatest  daily  range  of  temperature  for  Laramie 
in  1891,  from  July  to  December,  was  50®  ,  on  August  7; 
in  1892  it  was  44  ^ ,  on  October  3;  in   1893  *t  was  49°. 
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on  January  24;  in  1894  it   was  49®,  on  January   24;    in 
1895  it  was  45.5  ®  ,  on  February  16. 

The  lowest  daily  range  from  July  to  December  in 
1891  was  4.2  ®  ,  on  December  28;  the  mean  daily  range 
for  the  same  time  was  26.4®.  In  1892  the  lowest  was 
1.3  ^  ,  on  December  16;  the  mean  daily  range  for  the  year 
was  23.9  ^  .  In  1893  It  was  0.5  °  ,  on  March  20.  In  1894 
it  was  0.5^,  on  March  20.  In  1895  it  was  0.5®,  on 
May  30. 

By  studying  the  range  of  temperature  of  any  particu- 
lar region  we  can  form  a  good  idea  of  its  climatic  condi- 
tion. Observe  above  that  there  is  sometimes  as  much  as 
50  ®  difference  between  night  and  day;  for  example,  on 
August  7,  1 89 1.  The  average  daily  range  for  August, 
1892,  was  32^,  showing  that  we  have  warm  days  and 
quite  cool  nights,  which  condition  prevailing  throughout 
the  year  brings  down  the  average  temperature  to  about 
40  o  F. 

The  average  maximum  temperature  for  August,  1892, 
was  77.9  ^  . 

The  average  minimum  temperature  for  the  same  time 
was  45.7^ 

The  mean  relative  humidity  from  July  to  December, 
1891,  was  66.4;  for  1892  it  was  63.7;  for  1893  it  was  56.9; 
for  1894  it  was  56.4;  for  1896  it  was  58.5. 

The  lowest  relative  humidity  for  1892  was  13.3,  on 
November  14;  for  1893  it  was  9.2,  on  January  8;  for 
1894  it  was  10.6,  on  June  26;  for  1895  i^  was  15.7, 
on  April  25. 

The  mean  dew-point  for  the  last  six  months  of  189 1 
was  30.1  ^  ;  for  1892  it  was  24.6  <=^^;  for  1893  it  was 
21.7  ®  ;  for  1894  it  was  22.5  ®  ;  for  1895  it  was  23  ®  . 
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The  highest  dew-point  for  1892  was  55-5  ®  ,  on  June 
22;  for  1893  it  was  54. 5  ®,  on  July  26;  for  1894  it  was 
§6.2  ®  ,  on  July  3;  for  1895  it  was  54.5  °  ,  on  July  30. 

The  lowest  dew-point  for  1892  was  — 21  ® ,  on  Janu- 
ary 11;  for  1893  it  was  — 16  ^  ,  on  December  16;  for  1894 
it  was  — 23  °  ,  on  December  28;  for  1895  it  was  — 15  °, 
on  December  29. 

Eyaporation. 

The  evaporation  from  July  22  to  November  11,  1891, 
was  22.7  inches  ;  in  1892,  from  May  24  to  October  10,  it 
was  34.91  inches  ;  in  1893,  from  May  to  October,  it  was 
37.525  inches  ;  in  1894,  from  April  26  to  October  27,  it 
was  37.166  inces  ;  in  1895,  from  April  17  to  October  22, 
it  was  37.020  inches. 

The  greatest  monthly  evaporation  for  the  last  six 
months  of  1891  was  8.  59  inches  for  August ;  in  1892  it 
it  was  9.19  inches  for  July  ;  in  1893  it  was  9.35  inches  for 
July;  in  1894  it  was  7.492  inches  for  June  ;  in  1895  it 
was  7.334  inches  for  May;  July  was  next,  nearly  the 
same,  7.294. 

Barometric  Height. 
The  mean  barometer  for  the  last  four  months  of  1891 
was   22.969;    for   1892   it   was   23.041  ;   for    1893   it  was 
23.196  (the  record  was  not   complete);  for  1894  it  was 
23.054  ;  for  1895  it  was  23.049. 

The  highest  barometer  for  1892  was  23.382  inches  on 
October  26  ;  for  1893  it  was  23.418  on  September  i  ;  for 
1894  it  was  23.389  on  July  i  ;  for  1895  it  was  23.387  on 
September  28. 

Lowest  barometer  for  1892, April  3,  22.466  inches; 
for  1893,  January  31,  22.501   inches:  in  1894,  on  January 
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3,  22.531  inches;  in  1895,  December  15,  22.543  inches. 
Average  for  past  four  years,  23.075  inches. 

Terrestrial  Radiation. 
Mean  terrestrial  radiation  for  the  last  six  months  of 

1891  was  2.9  ^  ;  for  the  whole  year  of  1892  it  was  3.2  ^  ; 
for  the  year    1893  it  was  3.5  ®  ;  for  1894  it  was  4.4® 
for  1895  it  was  4.07  ®  . 

The  highest  terrestrial   radiation  for  1892   was  9.1  ® 
on  December  22  ;  for    1893  it  was  1 1  °   on  September  8  ; 
for    1894   it  was  1 1  ^  on   September  27  ;  in    1895  it   was 
15.5  ^  on  November  27. 

Wind. 

The  greatest  number  of  miles  traveled  by  the  wind 
in  one  month  for  each  of  the  last  four  years  was  as  follows  : 
For  1892,  in  April,  12,918.3  ;  for  1893,  in  March,  12,500 
miles;  for  1894,  in  March,  12,265  miles;  for  1895,  ^^ 
March,  12,047  miles.  The  average  for  March  for  the  past 
four  years,  12,432  miles. 

The  greatest  number  of  miles  traveled  in  one  day  in 

1892  was  on  January  4,  980.1  miles;  in  1893,  March  12, 
713  miles;  in  1894,  June  5,  918  miles  ;  in  1895,  Novem- 
ber 26,  547  miles. 

The  greatest  velocity  per  hour  for  the  last  six  months 
of  1891  was  on  November  10,  65  miles  per  hour;  for  the 
the  year  1892  it  was  in  March,  87.2  miles  per  hour;  for 
1893,  May  25,  68  miles  per  hour  ;  for  1894,  56  miles  per 
hour,  on  April  15,  also  on  June  6;  for  1895  it  was  54 
miles,  on  September  21. 

Precipitation. 
The  highest  monthly  precipitation  for  the  year  1891 
was  2.92  inches  in   May;  in   1892,    3.97   inches   in  June  ; 
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for  1893  it  was  0.54  inches,  in  June  ;  for  1894  it  was  1.60 
inches,  in  June;  for  1895  "^  ^^s  2.71  inches  in  July. 

The  greatest  percipitation  for  one  single  storm  in 
1892  was  3.90  inches  melted  snow,  October  11  and  12. 
There  was  also  a  heavy  snow  storm  June  4  and  5.  1892, 
giving  3.31  inches  melted  snow.  In  1893,  June  4.  0.47 
inches.  In  1894,  April  18.  i  inch  melted  snow.  In  1895, 
May  31,  0.98  inches. 

The  annual  precipitation  for  1891  was  13.92  inches; 
for  1892  it  was  12.73  inches;  In  1893  it  was  3.84  inches; 
for  1894  it  was  8.63  inches;  in  1895  it  was   11. 15  inches. 

The  average  annual  precipitation  for  the  last  five 
years  was  9.85  inches.  This  low  average  was  due  to  the 
very  small  rain  fall  of  1893,  the  amount  being  3.84  inches, 
the  smallest  on  record  for  this  region.  During  the  year 
1894  it  was  also  very  small,  viz.,  7.63  inches.  The  aver- 
age percipitation  from  the  records,  three  miles  south,  at 
Fort  Sanders,  for  nine  years  from  1869  to  1878,  was  12.92 
inches.  The  average  for  1891,  1892  and  1895  *s  12.60 
inches. 

Soil  Temperatures. 

The  following  are  the  mean  soil  temperatures  for 
the  past  four  years  and  a  half :  July  5.  1 891,  to  January  2, 
1892,  three  inches,  44.6°  ;  six  inches,  48.5 '^  ;  twelve 
inches,  49.8®  ;  twenty-four  inches,  50.4^  ;  thirty-six 
inches,  48.6  ^  ;  seventy-two  inches,  517°. 

In  1892  the  air  temperature  near  the  groatid  was 
38.4^  ;  three  inches  in  the  ground,  42.7^  ;  six  inches 
44.5  ®  ;  twelve  inches,  44.9^  ;  twenty-four  inches,  44.7^  I 
thirty-six  inches,  46.1  ^  ;  seventy-two  inches,  4S.7"- 

In  1893,  air,  40.8  ^  ;  three  inches,  43.  i  ^  :  six  inches. 
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453^;  twelve  inches,  45.  i  ®  ;  twenty-four  inches,  44.8  ®  ; 
thirty-six  inches,  45.0°  ;  seventy-two  inches,  45.3  ®  . 

In    1894,    air,    39.1®.;    three  inches,    44.5®  ;    six 

inches,     45.8  ^  ;    twelve    inches,  45.8  ®  ;     twentw-four 

inches   45.5®  ;    thirty-six    inches,  45.5^  ;    seventy-two 
inches,  45.7  ®  . 

In  1 895,  air,  37.9®  ;  three  inches,  43.7^  ;  six  inches, 
44.4®  ;  twelve  inches,  44.2®  ;  twenty-four  inches, 
44.5  ®  ;  thirty-six  inches,  44.5  ®  ;  seventy-two  inches, 
45.0  o. 

The  greatest  difference  between  the  three-inch  ther- 
mometer for  four  years  was  1.8®  ;  for  the  six-inch  was 
1.4®  ;  the  twelve-inch,  1.6®  ;  the  twenty-four-inch  i  ®  ; 
the  thirty-six-inch,  1.6°  ;  the  seventy-two-inch,  only 
07  o 

Frosts. 
In  1891  there  was  a  light  frost  July  13.  An  injuring 
frost  on  August  22.  In  1892  light  frosts  June  5,  6,  7  and 
13.  Killing  frost  August  29.  In  1893,  killing  frosts 
June  6  and  August"  16.  In  1894  light  frost  May  24  and 
25.      In  1895,  on  June  18,  killing  frost. 


LANDEB. 

The  Lander  farm    is  situated   in  latitude  about  42** 
50' North  and   108*^45^  West  longitude.     Altitude,    5.500 
feet. 

The  records  have  been  kept  and  faithfully  reported 
from  the  beginning  by  J.  S.  Meyer,  superintendent  of  the 
farm. 

This  section  is  protected  by  surrounding  hills  and 
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mountains,  and  the  climate  is  quite  favorable  for  agricul- 
ture under  irrigation. 

General  Summary  for  the  Past  Fiye  Years. 

The  highest  temperature  for  last  six  months  of  1891 
was  in  August  and  September,  87  ®  .  The  mean  temper- 
ature for  July  was  63. 5  ®  ;  August,  66.  i  ^  ,  and  Septem- 
ber, 58.4  °  .  In  1892  the  highest  was  92  ®  ,  in  August; 
the  warmest  day  for  24  hours  was  79^,  August  15.  In 
1893  *t  was  94  ®  on  July  19;  the  warmest  day  for  24 
hours  was  78.  5  ®  ,  on  July  18.  In  1894,  July  10,  it  was 
94  ®  ;  the  warmest  day  for  24  hours  was  71  ^ ,  on  July  9 
and  ID.  In  1895,  July  26,  it  was  89^  ;  the  warmest  day 
for  24  hours  was  84  ®  ,  July  26. 

The  lowest  temperature  for  the  last  six  months  of 
1891  was  — 19^  in  December.  In  1892  the  coldest  was 
— 26  ®  ,  on  Jannary  1 1  ;  the  coldest  for  24  hours  was 
— 8  ^  on  the  same  day,  January  11.  In  1893,  February 
14  was  the  coldest,  — 10®  below;  the  coldest  for  24 
hours  was  6^,  February  14.  In  1894,  February  20,  it 
was  — 24  ®  ;  the  coldest  day  for  24  hours  was  — 5  ^  ,  Jan- 
uary 23.  In  1895  February  11  was  the  coldest, —26^  ; 
the  coldest  day  for  24  hours  was  — 10,  February  11. 

The  mean  annual  temperature  for  the  last  four  and 
one-half  years  was  as  follows:  The  last  six  months  of 
1891  the  average  was  49. 3^  ;  the  average  for  1892  was 
44.8  °  ;  for  1893  it  was  44.3  ^  ;  for  1894  it  was  43.4°» 
in  1895  i^  was  42. 1  ^  ;  general  average,  43.7  °  . 

The  greatest  daily  range  of  temperature  for  the  last 
six  months  of  1891  was  50  ^  ,  on  December  8;  for  1892  it 
was  57  °  ,  on  December  22;  for  1893  it  was  45  ° ,  on  Jan- 
uary 26;  in  1894  it  was  48  ^  ,  on  September  16;  in  1895 
it  was  49  ®  ,  on  September  16. 
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The  mean  daily  range  for  1892  was  27.5  ^  ;  for  1893 
it  was  24.7  O;  for  1894  it  was  27.8®;  for  1895  it  was 
26.2  ^  ;  the  average  for  four  years  was  26. 55  ®  . 

Lowest  relative  humidity  for  1892  was  12.8,  on 
June  8th. 

The  highest  dew-point  for  1892  was  62.1  ^,  August 
9.     Lowest  dew-point,  — 12  ^  ,  November  7. 

Precipitation. 

The  precipitation  for  the  last  six  months  of   189 1  was 

4.23   inches.      Total   for    1892    was    11.94    inches.       The 

greatest  monthly  precipitation  was  in  April,  4.89  inches. 

The   greatest  precipitation  during   one  single  storm  for 

1892  was  1. 9 1  inches,  July  7.     The  total  precipitation  for 

1893  was  11.62  inches;  for  1894  it  was  10.72  inches;  for 
1895  it  was  19.66  inches.  The  average  for  the  past  four 
years  was  13.49  inches. 

FroBts. 

There  were  rather  heavy  frosts  on  June  4  and  13, 
1892,  a  light  frost  on  August  28  and  killing  frosts  on  Oc- 
tober 12  and  14.  In  1893  there  were  killjng  frosts  on 
May  24,  25,  26  and  27,  and  September  22  and  23.  In 
1895,  killing  frosts  June  17  and  18,  and  September  7, 
21,  22,  23,  24  and  29. 


SARATOGA. 


Saratoga'  is  situated  in  latitude  about  41°  28''  and  lon- 
gitude 107°  5^  Altitude  about  6,800  feet.  Being  located 
in  a  broad  valley,  and  so  near  the  same  latitude  and  alti- 
tude as  Laramie,  the  climatic  conditions  are  quite  similar. 

—3 
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The  records  were  kept  by  the  Superintendent  of  the  farm, 
y.  D.  Parker,  from  the  beginning^  of  the  work  in  1891  until 
June,  1895,  t^^  experiments  having  then  stopped  on  the 
farm  on  account  of  the  lack  of  water. 

Ctoneral  Bomxiiary  for  Four  Years. 

The  highest  temperature  for  the  last  six  months  of 
1891  was  93  ®  ,  on  August  12.  July  and  August  had  the 
highest  mean,  each  66.6  ^  .  In  1892  the  highest  was  92  ^ 
on  August  2  and  3;  the  warmest  day  for  twenty-four 
hours  was  on  July  24,  viz.,  72.5  ^  .  In  1893  the  highest 
temperature  was  on  July  21,  89  ®  ;  the  warmest  day  for 
twenty-four  hours  was  70.5  ^  ,  on  July  9.  In  1894  the 
highest  temperature  was  88  °  ,  on  July  10;  the  warmest 
day  for  twenty-four  hours  was  72.  5  ^  ,  on  July  10. 

The  lowest  temperature  for  the  last  six  months  of 
1891  was — 15®,  on  December  25.  For  1892  it  was 
— 26  ^  ,  on  December  16  and  17;  the  coldest  day  for 
twenty-four  hours  was  — 6  ^  ,  on  December  17.  The 
lowest  temperature  for  1893  was  — 13  ®  ,  on  February  13; 
the  coldest  ffr  twenty-four  hours  was  5  ^  ,  on  February 
13.  The  lowest  temperature  for  1894  was  — 29  ^  ,  on 
December  27;  the  coldest  for  twenty-four  hours  was 
— 10  ^  ,  on  December  27. 

•  The  following  is  the  average  temperature  for  each  of 
the  last  four  years:  The  last  six  months  of  1891  the  av- 
erage was  45.4'-^  ;  the  average  for  1892  was  41.6®  ;  for 
1893,  it  was  39-3  ^  ;  ^or  1894  it  was  40.3  ^  .  The  gene- 
ral average  for  1892,  1893  and  1894  was  40.4  ^  . 

The  greatest  daily  range  for  the  last   six   months  of 
1891  was  56*^,  on  October   18;  for  1892   it  was   53^,  on 
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June  i;  for  1893  it  was  46  ^  ,  on  June  19;  for   1894  it  wa& 
66  ^  ,  on  November  15. 

The  lowest  daily  range  for  1891  (six  months)  was  5  ^ 
on  December  2:  for  1892   it  was  2  ^  ,  on  January   13;  for 
1893  it  was  5  ^  ,  on  April  25;  for  1894  it  was  3  ^  ,  on  De- 
cember 24. 

The  mean  daily  range  for  1892  was  29  ^  ;  for  1893  it 
wais  27. 1  ^  ;  in  1894  it  was  29  ®  .  The  mean  daily  range 
for  1892,  1893  and  1894  was  28.4  ®  . 

Precipitation. 

The  precipitation  for  the  last  six  months  of  1891  was 
4.65  inches;  the  total  for  1892  was  8.91  inches;  fdr  1893. 
it  was  14. 52  inches;  for  1894  it  was  12.73  inches.  The 
average  for  1892,  1893  and  1894  was  12.05  inches. 

The  greatest  precipitation  for  one  single  storm  in? 
1892  was  1. 61  inches  on  October  11  and  12;  in  1893,  i.oi 
inches  on  June  2;  in  1894,  1. 11. inches  on  March  19.  In 
1895,  March  29  and  30,  the  heaviest  snow-storm  for  years^ 
24  inches.     Observations  stopped  in  June,  1895. 


8HEBIDAN. 

Sheridan  is  situated  in  about  44°  48^  latitude,  and 
106°  57'  longitude.  Altitude,  3,750  feet.  It  is  the  most 
northern  part  of  the  State  from  which  we  have  reports  of 
the  weather. 

The  observations  were  reported  by  James  A.  Becker 
up  to  i8p3;  since  then  by  John  F.  Lewis,  Superintendent 
of  the  Experiment  Farm. 
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The  comparatively  low  altitude  compensates  in  a 
great  measure  for  the  latitude.  '  It  is  subject  to  greater 
extremes  of  heat  and  cold  than  any  of  the  other  farms. 
It  is  but  a  few  miles  from  the  Montana  line.  The  grow- 
ing season  is  comparatively  long,  and  the  agricultural  pos- 
sibilities very  good. 

A  General  Summary  for  the  Last  Fonr  Tears  and  a  Half. 

The  warmest  temperature  observed  for  the  last  six 
months  of  1891  was  90°,  in  August.  The  mean  tem- 
perature for  August  was  65.3^.  In  1892  the  highest 
temperature  was  89^,  on  August  24  and  31;  the  warm- 
est day  for  twenty-four  hours  was  80.5  ^  ,  on  August  14. 
In  1893  the  highest  temperature  was  102^,  on  July  20; 
the  warmest  day  for  twenty-four  hours  was  81.5^,  on 
July  23.  In  1894  the  highest  temperature  was  96  ^  ,  on 
August  27;  the  warmest  day  for  twenty-four  hours  was 
75  ^  ,  on  July  30.  In  1895  ^^^  highest  temperature  was 
94  *^  ,  on  July  2,  24  and  27;  the  warmest  day  for  twenty- 
four  hours  was  72.5  ^  ,  on  August  2  and  13. 

The  lowest  temperature  for  the  last  six  months  of 
1891  was  — 24^,  on  November  16.  For  1892  it 'was 
■ — 46  ^  ,  on  January  1 1 ;  the  coldest  for  twenty-four  houi^ 
was  — 22.5  ^  ,  on  January  1 1.  For  1893  the  lowest  tem- 
perature was  — 45  ^  ,  on  February  i ;  the  coldest  for 
twenty-four  hours  was  — 27.5^,  on  January  31.  For 
1894  the  lowest  temperature  was  — 36  ^  ,  on  January'  24; 
the  coldest  for  twenty-four  hours  was  — 19.5  ^  ,  on  Janu- 
ary 23.  For  1895  the  lowest  temperature  was  — 38  ^  ,  on 
February  7;  the  coldest  for  twenty-four  hours  was 
—  1 7.  5  ^  ,  on  February  7. 

The  following  is  a  list  of  the  mean  temperatures  for 
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the  last  four  years,  some  of  the  records  for  the  last  six 
months  of  1891  having  been  lost:  The  average  for  1892 
was  41.3^;  for  1893  it  was  41.7^;  for  1894  it  was 
42.8  ^  ;  for  1895  it  was  41.3  ^  .  The  mean  of  the  annual 
temperatures  for  the  last  four  years  was  41.5  ®  . 

The  record  showing  the  greatest  daily  range  for  the 
last  six  months  of  1891  is  not  complete.      For  1892  it  was 
55  ^  ,  on  October  4;  for  1893  it  was  55  ^  ,  on  October  21; 
for  1894  it  was  62  ^  ,  on  October  16;  for  1895  i^  was  67  ^ 
on  January  4. 

The  lowest  daily  range  for  1892  was  i  ^  ,  on  Novem- 
ber 24;  for  1893,  o^  ,  on  April  29  and  November  17;  for 
1894  it  was  3  ^  ,  on  March  3  and  20  and  November  18; 
for  1895  it  w*^s  2  ^  ,  on  June  2. 

The  mean  daily  range  for  1892  was  28  ^  ;  for  1893  it 
was  28.5  ®  ;  for  1894  it  was  30°  ;  for  1895  it  was  29.4^  . 
The  average  for  the  four  years  was  28.97  ^  • 

Precipitation. 

The  precipitation  for  the  last  six  months  of  1891  was 
5.04  inches;  for  1892  it  was  16.26  inches;  for  1893  it  was 
12.60  inches;  for  1894  it  was  12.49  inches;  for  1895  it  was 
15.64  inches. 

The  greatest  monthly  precipitation  for  1892  was  3.29 
inches  in  June;  for  1893   it  was   3.40   inches  in   May;  for 

1894  it  was  3.15  inches  in  March;  for  1895  it  was  2.25 
inches  in  April. 

The  greatest  precipitation  .during  one  single  storm  in 
1892  was  1.56  inches,  October  11;  in  1893  it  was  1.76 
inches,  May  20;  in  1894  it  was  0.53  inches  on  April  7;  in 

1895  it  was  0.95  inches  on  June  I. 
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Frosts. 

Light  frosts  occurred  in  1892  on  May  13,  20  and  21; 
killing  frosts  May  2  to  6,  and  September  1 1. 

In  1893,  killing  frosts  May  27  and  September  23. 

In  1894,  hail  and  snow  on  April  18. 

In  1895,  September  19  and  20,  heavy  snow;  ice  two 
inches  thick;  August  30,  hail  did  some  damage;  several 
light  frosts  in  June;  killing  frosts  May  11,  16  and  29. 


SUNDANCE. 

Sundance  is  situated  in  latitude  about  44°  24'  and 
longitude  104°  22^  .     Altitude  about  4,750  feet. 

The  observations  were  reported  at  first,  up  to  1894, 
by  Thomas  A.  Dunn,  superintendent  of  the  farm,  but 
since   then   by  the  present   superintendent,    A.  E.  Hoyt. 

The  comparatively  low  altitude  and  the  protection 
from  mountains,  together  with  the  highest  annual  pre- 
<:ipitation  in  the  State,  render  the  climate  mild  and  the 
season  of  growth  long. 

It  is  the  only  farm  of  the  Experiment  Station  where 
crops,  generally,  are  matured  without  irrigation. 

Notice  further  on  the  comparatively  high  precipita- 
tion for  the  past  four  years. 

General  Summary  for  the  Past  Four  Tears. 

The  highest  temperature  for  the   last   six   months  of 

1891  was  96  ^  ,  on   August   6;  the   mean   for  August  was 

■63.5.     In  1892  the  highest  temperature  was  98^,  on  Au- 

Ijust    15;    the    warmest    day    for    twenty-four   hours  was 
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77.8^,  on  August  12.  In  1893  the  highest  temperature 
was  96  ° ,  on  July  22  and  August  6;  the  warmest  day  for 
twenty-four  hours  was  79  ^  ,  on  July  11  and  22.  In  1894 
the  highest  temperature  was  94  ®  ,  on  July  30;  the  warm- 
est day  for  twenty-four  hours  was  79.5  ®  ,  on  August  21. 
In  1895  the  highest  temperature  was  94^,  on  July  12; 
the  warmest  day  for  twenty-four  hours  was  TT  '^  ^  on  Au- 
gust 4. 

The  lowest  temperature  for  the  last  six  months  of 
1891  was  — 10.5  °  ,  on  November  16.  In  1892  the  lowest 
temperature  was  — 26^  ,  on^  January  18;  the  coldest  day 
for  twenty-four  hours  was  — 15^,  on  January  10.  In 
1893  the  lowest  temperature  was  — 31.5  ^  ,  on  January  31; 
the  coldest  day  for  twenty-four  hours  was  — 14^,  on 
February  7.  In  1894  the  lowest  temperature  was  — 28  ^  , 
on  January  23;  the  coldest  day  for  twenty-four  hours  was 
— 23. 5^,  on  January  23.  In  1895  the  lowest  tempera- 
ture was  — 31®,  on  February  7;  the  coldest  day  for 
twenty-four  hours  was  — 10.  5»  on  February  7. 

The  average  temperature  for  1892  was  41.2  "^  ;  for 
1893  it  was  40.6  ^  ;  ^o^  1894  it  was  42.3  O;  for  1895  it 
was  40.7^.  The  general  average  for  the  four  years 
was  41.2  ®  . 

The  greatest  daily  range  for  the  last  six  months  of 
1891  cannot  be  determined,  as  the  instrument  was  broken. 
For  1892  it  was  46  ^  ,  on  September  26;  for  1893  it  was 
49  ®  ,  on  February  4;  for  1894  it  was  49  ^  ,  on  March  28; 
for  1895  it  was  45  ^  ,  on  April  16  and  July  24. 

The  lowest  daily  range  for  the  last  six  months  of 
1 89 1  (instrument  broken);  for  1892  it  was  2  ^  ,  on  May  2; 
for  1893  it  was  2  °  ,  on  February  5.  April  24  and  May  24; 
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for  1894  it  was  2  ^  ,  on  December  7;  for  1895   it  was  3°, 
on  November  5. 

The  mean  daily  range  for  1892  was  22.8  ^  ;  for  1893 
it  was  24.9^  ;  for  1894  it  was  23.9  ^  ;  for  1895  it  was 
23.1  ^. 

Precipitation. 

The  precipitation  for  the  last  six  months  of  1891  was 
1 1.70  inches;  in  1892  it  was  24.69  inches;  in  1893  it  was 
16.56  inches;  in  1894  it  was  19.99  inches;  in  1895  **  was 
23.84  inches.  The  general  average  for  the  past  four  years 
was  21.27  inches. 

The  greatest  precipitation  for  one  single  storm  for 
1892  was  1.3  inches  on  January  31;  for  1893  it  was  4 
inches  melted  snow  on  January  14;  for  1894  it  was  1.62 
inches  on  May  16;  for  1895  it  was  2.01  inches  on  June  4 

Frosts. 

In  1892  light  frost  on  June  5;  killing  frost  September 
II.  In  1893,  killing  frosts  May  22  and  September  23. 
In  1894,  light  frosts  every  night  in  October.  April  16, 
1894,  first  hail  of  season. 


WHEATLAND. 


Wheatland  is  situated  in  about  42°  latitude,  and  lon- 
gitude 104°  54'  West.  Its  altitude  is  4,700  feet,  and  be- 
ing on  the  undulating  plateau  which  extends  from  the 
Laramie  range  of  mountains  along  the  North  Platte  riverinto 
Nebraska,  it  is  subject  at  times  to  the  hot,  dry  winds  of 
the  plains,  but  they  are   not  destructive.     The   season  of 
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growth  is  long,  warm  and  favorable  to  crops,  while  the 
winters  are  not  severe. 

Most  of  the  above  description  is  taken  from  the  Me- 
teof ©logical  Bulletin  of  1892.  It  is  quite  necessary  to  ap- 
pend the  following  note  given  in  that  Bulletin: 

**The  thermometers  at  Wheatland  are  not  kept  in  a 
regular  instrument  house  of  the  weather  service,  as  at  the 
other  stations,  but  are  located  in  a  sheltered  position, 
which  would  probably  give  little  difference  in  tempera- 
ture. However,  this  fact  should  be  borne  in  mind  in  con- 
sidering the  above  highest  temperature,  as  it  may  be 
excessive." 

The  observations  are  reported  by  M.  R.  Johnston, 
superintendent  of  the  Experiment  Farm. 

General  Summary  for  the  Last  Four  Years. 

The  highest  temperature  for  the  last  six  months  of 
1 89 1  was  96  ^  ,  on  August  4;  the  warmest  day  for  twenty- 
four  hours  was  78  ^  ,  on  August  6;  the  mean  for  August 
was  65.7  ^  .  In  1892  the  highest  temperature  was  109  ^  , 
on  July  21;  the  warmest  day  for  twenty- four  hours  was 
88.5  ^ ,  on  July  21.  For  1893  the  highest  temperature 
was  108^,  on  June  18;  the  warmest  day  for  twenty-four 
hours  was  84.5^,  on  July  12;  it  was  84^  on  June  18. 
For  1894  the  highest  temperature  was  99^,  on  July  11; 
the  warmest  day  for  twenty-four  hours  was  81.5^,  on 
July  10.  For  1895  (the  last  eight  months)  the  highest 
temperature  was  loi  ^  ,  on  July  27;  the  warmest  day  for 
twenty-four  hours  was  81.5  ^  on  August  11. 

The  lowest  temperature  for  the  last  six  months  of 
1 89 1   was  o  ^  ,  on    November    17    and    December    25;  in 
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1 892  it  was  — 2 1  ^  ,  on  January  11;  in  1 893  it  was  — 16  ^ 
on  January  28;  in  1894  it  was  — 22  ^  ,  on  January  26. 

The  coldest  day  for  twenty-four  hours  in  each  year 
was  as  follows:  In  1892,  — 12  ®  ,  January  18;  1893,6®, 
on  November  30;  1894,  o  ®  ,  on  February  19;  1895  ^^^ 
last  eight  months),  13.5  ^  ,  on  December  29. 

The  mean  annual  temperatures  for  the  last  four  years 
were  as  follows:  For  the  last  six  months  of  1891  it  was 
48.35  ^  ;  for  1892  it  was  49.2  ^  ;  for  1893  it  was  48.8®  ; 
for  1894,  (instruments  broken  late  in  1894,  which  inter- 
fered with  a  complete  record  for  1894  and  1895.) 

The  greatest  monthly  range  for  the  last  six  months 
of  1 99 1  was  49^  ,  on  November  4;  for  1892  it  was  57*^, 
on  March  17;  for  1893  it  was  55  ^  ,  on  March  30;  for  1894 
it  was  52  ^  ,  on  September  24;  for  1895  (last  eight  months) 
it  was  52  ®  ,  on  November  22. 

The   lowest  daily  range  for  the    last   six    months   of 

1 89 1  was  5  ^  ,  on    September    8    and    December  30;  for 

1892  it  was  I  ^  ,  on  January  16;  for  1893  it  was  o  ^  ,  on 
April  17;  for  1894  it  was  i  "^  ,  on  April  30;  for  1895  ^t  was 
7  ^  ,  on  December  10. 

The  mean  daily  range  for  1892  was  29.4  ^  ;  for  1893 
it  was  30.9;  for  1894  (November  and  December  missing) 
it  was  29.9®  ;  for  1895,  record  not  complete. 

Precipitation. 

The  precipitation  for  the  last  six  months  of  1891  was 
5.54  inches;  total  for  1892  was  14.51  inches;  for  1893  it 
was  6.42  inches;  for  1894  it  was  10.13  inches;  for  189s 
(for  eight  months,  commencing  with  May)  it  was  13.06 
inches. 
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The  average  for  the  three  years,  1892,  1893  and  1894, 
was  10.35  inches. 

The  greatest  precipitation  during  one  single  storm 
for  1892  was  1.30  inches  on  May  13;  for  1893  it  was  0.6 
inches  on  October  11,  and  six  inches  snow  on  December 
24,  which  is  equivalent;  for  1894  it  was  1.25  inches  on 
June  15  and  July  3.  For  1895  (eight  months,  commenc- 
ing with  May)  it  was  1.5  inches  on  June  2. 

Frosts. 

Light  frosts  in  1892  on  June  6  and  October  5;  killing 
frost  October  22.  In  1893,  light  frost  May  19  and  killing 
frosts  on  September  23,  24  and  25.  In  1894,  'ight  frost 
May  3. 


Notes. 


The  remarkable  growth  of  cereals  and  all  root-crops, 
by  irrigation,  at  all  the  experiment  farms,  and  at  Sun- 
dance without  irrigation,  illustrates  the  adaptation  of  the 
climate  to  the  growth  of  most  of  the  farm  products  grown 
in  northern  states. 

The  farms  can  be  grouped  into  pairs,  and  it  is  inter- 
esting to  observe  the  parallelism  between  them.  Laramie 
and  Saratoga  can  be  grouped  together  as  the  most  south- 
ern points  in  an  east  and  west  line,  they  being  about  the 
same  latitude  and  altitude  ;  consequently  they  are  very 
similar  in  temperature  and  nearly  the  same  in  amount  of 
precipitation,  and  in  agricultural  productions.  Lander 
and  Wheatland  can  be  grouped  on  the  same  principle,  as 
representing  a  line  east  and  west  across  the  middle  of  the 
state.  Lander  being  very  near  the  center,  and  Wheatland 
about  200  miles  to  the  east.  Their  altitude  as  well  as 
their  agricultural  possibilities  afe  very  nearly  the  same, 
Sheridan  and  Sundance  are  in  an  east  and  west  line  in  the 
extreme  northern  part  of  the  state,  and  in  altitude  arc 
lower  than  either  of  the  others.  They  have  greater  ex- 
tremes of  heat  and  cold  than  the  other  points,  although 
their  annual  temjJerature  is  a  little  higher  than  that  of 
Laramie  and  Saratoga,  which  are  250  miles  further  south; 
but  the  temperature  at  Laramie  and  Saratoga  is  more  uni- 
form, on  account  of  their  more  favorable  latitude  and 
higher  altitude.  They  do  not  have  the  extremes  of  sumt 
mer  and  winter  as  at  the  other  farms. 


Meteorology  for  i8p^.  43 


To  illustrate,  let  us  take  the  extreme  northern  and 
southern  farms,  viz.,  the  ones  at  Sheridan  and  at  Laramie. 
The  highest  temperatures  at  Sheridan  for  the  last  four 
years  were  89  ^  ,  102  ^\  96  °  and  94  ^  .  At  Laramie  for 
the  same  time,  86  ^  ,  87.2  ^  ,  87.6  ^  and  87  ^  .  The  cold- 
est days  at  Sheridan  for  the  same  years  were  — 46  ^  , 
— 45  ^  ,  — 36  ^  and  — 38  ^  ;  at  Laramie  for  the  same 
time,  — 29  o.  — 9.2<=^,  — 27^  and  — 29.  5  o.  The 
annual  temperature  at  Sheridan  for  the  four  years  was  as 
follows,  viz,  41.3^,  40.6®,  42.8^  and  40.7  o  ;  and  at 
Laramie  it  was  40. 5  ®  ,  40.6  ^  ,  39.9  ^  and  38. 5  ^  .  The 
average  daily  range  at  Sheridan  for  four  wars  has  been 
29^  ;  at  Laramie  24.8  ®  . 

July  has  averaged  the  warmest  at  all  the  farms,  and 
August  has  ranked  second.  The  averages  for  June  and 
September  have  been  nearly  the  sanie.  February  has 
averaged  the  coldest  at  all  the  points  ;  January  ranked 
second  and  December  third  ;  but  in  1892  January  was  the 
coldest  December  ranked  second  and  February  third.  In 
1893  February  was  the  coldest  December  ranked  second 
and  January  third.  In  1894  February  was  the  coldest 
January  ranked  second  and  December  third.  In  1895 
February  was  the  coldest  January  ranked  second  and  De- 
cember third. 

The  mean  for  each  month  at  Laramie  for  the  last 
four  years  was  as  follows,  viz:  January,  22  ^  ;  February, 
20  ^  ;  March,  29^  ;  April,  37.2  ®  ;  M^y,  46.6^  ;  June, 
55.2  O;  July,  62.2  O;  August,  61.6 '^^  ;  September,  53.8  ^  ; 
October,  44.2  ^  ;  November,  28  ^  :  December,  21  ®  . 
When  February  has  not  been  the  coldest  month  the  an- 
nual temperature  has  been  comparatively  warm. 

The  sunshine  record  has  not  been  worked  out  for  all 
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the  farms ;  but  we  will  quote  enough  from  Bulletin  Num- 
ber ID,  1892,  to  give  a  fair  idea  of  the  percentage  of  sun- 
shine prevailing  in  Wyoming,  taking  the  center  of  the 
state,  the  southern  and  the  extreme  northern  points. 

The  sunshine  at  Lander  indicates  13.6  per  cent  cloudy 
days  ;  nearly  25  per  cent  clear  ;  the  remaining  61.4  per 
cent  were  partially  cloudy,  termed  fair.  September  was 
the  sunniest  month,  having  no  cloudy  days,  while  May 
was  the  cloudiest,   having  1 1  cloudy  days. 

Saratoga  observations  indicate  16.5  percent  cloudy 
days,  with  April  the  cloudiest  month  ;  38.3  per  cent  clear 
days,  with  September  the  sunniest  month  ;  the  remailing 
45.2  per  cent  are  fair. 

Sheridan  observations  on  the  character  of  the  day  in- 
dicate 21  per  cent  cloudy  days,  with  May  the  cloudiest 
month;  51.4  per.  cent  clear  days,  with  September  the 
sunniest  month  ;  the   remaining  27.6  per   cent  being  fair. 

This  is  sufficient  to  show  the  very  high  percentage  of 
sunshine  in  the  State  of  Wyoming. 
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FLORA   OF  WYOMING. 


BY    AVEN    NELSON. 


IKTBODUOTION. 

Among  the  duties  planned  by  and  for  the  Botanist  of 
the  Experiment  Station  for  the  year  1894  were  the  fol- 
lowing : 

1.  To  study  the  Fungi  affecting  the  ordinary  farm 
crops  and  the  best  means  of  combatting  the  same. 

2.  To  give  attention  to  the  weed  question,  with  a 
view  to  finding  effective  methods  for  exterminating  or 
preventing  the  spread  of  the  more  troublesome  ones. 

3.  The  building  up  of  the  herbarium. 

4.  The  preparation  of  a  report  upon  the  flora  of  the 
state. 

These  all  received  attention  to  the  extent  of  the  time 
that  could  be  spared  from  other  imperative  duties,  such 
as  those  of  the  classroom  and  the  routine  work  of  the 
Station,  but  it  was  found  necessary  to  continue  the  same 
subjects  for  1895.  During  that  time  one  phase  of  the 
first  has  had  attention  in  Bulletin  No.  21,  **The  Smut  of 
Grains  and  Potato  Scab;"  the  second  in  Bulletin  No.  19, 
•' Squrrel-Tail  Grass  (Fox-Tail),"  our  worst  weed,  and  a 
Press  Bulletin  on  the  **  Russian  Thistle."  The  third  has, 
of  course,  gone  on  incidentally  with  and  preparatory  to 
the  fourth. 
—5 
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Although  what  has  been  done  in  the  study  of  the 
flora  of  the  state  has  cost  no  little  time  and  labor  yet  the 
work  seems  but  barely  begun.  The  preparation  of  a  full 
and  reasonably  inclusive  report  on  the  flora  of  a  great 
state  of  nearly  100,000  square  miles  would  be  the  work  of 
years  for  a  corps  of  men  devoting 'their  full  time  to  the 
matter  in  hand,  so  one  man  with  a  full  slate  of  college 
teaching  and  other  Experiment  Station  duties,  besides 
that  of  working  up  the  flora,  would  lose  courage  were  it 
not  for  the  absorbing  interest  of  the  subject  itself.  Since 
to  delay  the  report  until  it  should  be  approximately  com- 
plete would  project  it  far  into  the  future  and  might  pos- 
sibly result  in  its  never  being  published,  it  has  seemed 
advisable  to  publish  the  results  thus  far  attained.  As  the 
work  goes  on  and  results  accumulate,  other  reports  may, 
from  time  to  time,  appear  to  record  the  additions. 

OOLLEOTING  TBIP8. 

The  basis  for  the  following  brief  report  and  the  cata- 
logue of  species  rests  mainly  upon  the  collections  made 
by  the  writer  in  1894  and  in  1895. 

With  one  exception,  as  given  below,  no  systematic 
work  in  collecting  had  previously  been  done.  In  1892, 
Prof.  B.  C.  Buffum,  at  that  time  acting  botanist  of  the 
Station,  spent  the  mid-summer  months  in  the  field  collect- 
ing— primarily  to  secure  for  the  University  and  the  Sta- 
tion a  collection  of  the  native  grasses  and  forage  plants,  an 
exhibit  of  which  was  to  be  made  at  the  World's  Fair  at 
Chicago  in  1893.  Incidently  much  more  was  done,  for  a 
considerable  amount  of  good  material,  other  than  grasses, 
must  be  put  down  to  the  credit  of  the  expedition. 

From  this  material  were  obtained  the  numbers  which 
formed  the  nucleus  of  the  present  collection  in  our  her- 
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barium.  Quite  a  large  part  of  the  state  was  covered  dur- 
ing this  trip,  extending  from  Laramie,  on  the  south,  to 
Lander  and  the  Wind  River  Mountains  on  the  north-west, 
to  Sheridan  and  the  Big  Horn  Mountains  on  the  north, 
and  Sundance,  Fort  Laramie,  and  Wheatland  on  the  east. 
How  many  numbers  were  collected,  I  am  unable  to  state, 
as  no  field  or  collection  numbers  were  made  use  of,  but  in 
the  succeeding  catalogue  of  plants  those  species  where  no 
collection  number  is  noted, are  generally  to  be  credited  to 
this  expedition.  In  the  Gramineae  and  Cyperacese  much 
the  larger  number  of  species  are  the  result  of  this  earlier 
expedition  in  which  these  groups  received  such  thorough- 
going attention  that  in  the  later  collecting  trips  it  seemed 
advisable  to  concentrate  attention  upon  the  other  Phaner- 
ogams. 

It  may  be  of  interest  to  give  briefly  the  history  of 
the  field  work  that  furnished  the  material  upon  which  this 
report  rests. 

1894. 

During  the  continuance  of  the  spring  term  of  school^ 
operations  had  to  be  confined  to  Laramie  and  adjacent 
territory.  Mornings  and  evenings,  holidays  and  Satur- 
days were  used  with  all  diligence.  The  most  distant 
point  reached  Vas  Table  Mountain,  about  twenty  miles  to 
the  east,  and  on  the  west  the  Laramie  River  served  as 
boundary  line.  Limited  as  was  the  area  covered  and  late 
as  seasons  are  at  this  altitude,  June  30  saw  300  numbers 
collected  and  stored  in  duplicate. 

At  the  annual  meeting  of  the  Board  of  Trustees  at 
the  close  of  the  school  year,  provision  was  made  for  an 
expedition  to  go  into  the  field  during  the  summer  vaca- 
tion, in  the  interest  of  the  departments   of  geology  and 
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botany.  Preparations  for  setting  out  were  perfected  as 
rapidly  as  possible,  but  it  was  not  until  July  7  that  the 
start  was  made. 

Beside  the  writer 

THE  PARTY 

consisted  of  W.  C.  Knight,  Professor  of  Geology  in  the 
University  and  Geologist  of  the  Station;  Mr.  W.  H. 
Reed,  who  furnished  a  large  part  of  the  outfit  for  the  ex- 
pedition; Mr.  Geo.  M.  Cordiner,  a  student  at  the  Univer- 
sity, who  accompanied  the  party  as  the  writer's  assistant.* 

The  expenses  of  the  expedition  were  reduced  to  a 
minimum  as  they  consisted  of  only  the  actual  living  ex- 
penses of  the  party  in  the  field,  plus  the  expense  incident 
to  securing  the  services  of  Mr.  Reed,  with  his  two  teams 
and  wagons  and  one  saddle  horse.  The  camp  equipage 
consisted  of  all  the  necessary  utensils,  ample  bedding,  a 
tent,  (which,  owing  to  the  perfect  weather,  was  rarely 
used),  a  stock  of  groceries,  besides  the  necessary  ap- 
paratus for  collecting  in  both  botany  and  geology. 

The  botanist's  outfit  may  be  of  interest  and  was  as 
follows:  Two  ordinary-sized  tin  collecting  cans,  one  of 
which  had  a  numbfcr  of  small  compartments  at  the  end  for 
diminutive  and  delicate  objects,  and  one  large  tin  vascu- 
lum — so  large  that  it  was  always  referred'to  as  the  "tin 
trunk."  This  was  indispensable  during  the  long  moun- 
tain trips,  when  it  was  a  desideratum  to  be  able  to  bring 
back  once  for  all  a  large  amount  of  material.  The  most 
efficient  instrument  for  uprooting  plants,  both  on  the 
plains  and  among  the  rocks  in  the  mountains,  was  found 


*It  is  with  deep  sorrow  that  I  record  the  death  of  this  noble  young  man.  On  March 
14,  I895  he  received  fatal  injuries  during  a  fire  in  Lajamie  by  being  caught  under  the  iall- 
int;  walls  of  a  building  from  which   he   was    helping  to  remove  goods.     While  in  the  field  be 

f;ieatly  endeared  himself  to  the  writer  by  his  constant  cheerfulness,  his  remarkable  f^th- 
ulness  to  duty,  his  high  efficiency  and  his  moral  worth. 
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to  b*!  a  carpenter's  strong  chisel  about  three-fourths  of  an 
inch  broad.  Of  course,  a  stout  knife  is  not  to  be  omitted 
from  any  collecting  outfit. 

Five  plant  presses  were  carried  and  found  none  too 
many  at  times,  but  at  other  times  two  would  have  been 
more  than  enough. 
Fourof  these  were 
slat  presses,  the 
pressure  in  two 
being  applied  by 
straps  and  in  the 
othertwo  bycords 
as  in  the  Acme 
press.  The  fifth, 
and  most  import- 
ant one,  was  a 
screw  -  press  and 
as  it  filled  its  pur- 
pose so  admirably 
and  proved  so  val- 
uable an  adjunct 
to  the  outfit,  I  add 
here  a  figure  and 
brief  description. 

The  base  and 
the  top  bars  are  of 
oak,  2  X  4^  X  20 
inches,  the  dis- 
tance between 
them  being  21 
inches.  They  are  united  by  one-half  inch  bolts 
so       placed     as     to     be    eighteen     inches      apart.       To 
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keep  the  base  and  top  in  place  when  the  pres- 
sure is  relaxed  strips  of  board  ^X4j  inches  are  nailed  to 
the  ends.  The  floor  to  receive  the  package  of  plants  is 
1 2x1 8  inches,  made  by  nailing  pine  board  |  inches  thick 
crosswise  of  the  base.  The  screw  is  a  |-inch  bolt  with  15 
threads  to  the  inch,  about  15  inches  thread  bearing.  A 
square  nut  is  sunk  on  the  under  side  of  the  top  bar  and 
held  in  position  by  a  piece  of  tin  tacked  over  it,  the 
tin  having  a  circular  hole  in  it  large  enough  to  admit 
the  bolt.  The  follower  is  made  of  a  strip  of  pine  1x5x18 
inches,  crosswise  on  which  is  nailed  pine  board  |  of  an  inch 
thick,  making  the  surface  I2xi8  inches.  On  the  upper 
face  of  the  follower  is  fastened  a  small  flat  piece  of  iron 
with  a  sunk  center  to  receive  the  end  of  the  screw.  The 
projecting  end  of  the  screw  is  made  square,  on  which  a 
removable  handle  with  a  square  slot  is  used. 

This  homely,  home-made  press  has  the  following 
advantages:  It  will  furnish  all  the  pressure  that  can  pos- 
sibly be  desired;  a  large  quantity  of  material  can  be  han- 
dled at  one  time;  coarse  harsh  plants  can  be  forced  into 
shape  and  held  there;  pacKages  that  have  been  in  the 
screw  press  for  twenty-four  hours  can  be  satisfactorily 
handled  in  the  strap  presses;  moisture  can  be  forced  out 
so  rapidly  that  by  frequent  change  of  driers  the  drying  of 
the  material  may  be  considerably  hastened;  natural  colors 
can  be  preserved  in  plants  that  by  ordinary  means  would 
blacken;  it  furnishes  a  safe  and  convenient  way  for  carry- 
ing the  material  while  in  press  and  in  every  way  greatly 
facilitates  the  making  of  good  flat  specimens. 

It  was  found  that  the  capacity  of  this  press  is  much 
greater  than  its  dimensions  would  indicate.  With  a  good 
quality  of  carpet  felt  for  driers  and  single  pressing  sheets. 
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cut  to  size  (newspaper  quality,  unprinted),  it  was  possible 
to  do  good  and  rapid  work.  Experience  shows  that 
more  plants  are  spoiled  by  too  little  than  by  too  much 
pressure. 

ROUTE  AND  PEINCIPAL  CAMPS. 

The  accompanying  map  will  indicate  the  route  in  a 
general  way  but  of  course  cannot  show  the  miles  and 
miles  of  ground  covered  in  the  vicinity  of  the  various 
camps,  nor  the  wide  detours  made  on  horseback  during  the 
days  the  party  was  traveling.  At  a  rough  guess,  more 
than  two-thirds  of  the  time  was  spent  on  the  road,  as  the 
distance  covered  was  upwards  of  1,000  miles. 

The  days  of  travel  were  busy  ones  for  the  Botanist 
and  his  assistant,  for  at  noon  the  collections  of  the  morn- 
ing were  put  into  press,  the  driers  on  all  the  other  recent 
material  were  changed,  the  damp  driers  thrown  out  on  the 
hot  sand  and  again  collected.  When  camp  was  made  for 
the  night  the  afternoon  collections  were  cared  for,  and,  if 
they  chanced  to  be  heavy,  the  task  was  often  completed 
by  the  campfire. 

To  enter  into  a  detailed  account  of  the  journey  would 
take  up  too  much  space,  possibly  to  no  purpose,  so  the 
following  skeleton  account  must  suffice:  The  route  from 
Laramie  took  a. north-east  direction  over  the  Laramie 
Hills  past  Grant,  Wheatland  and  Uva  postoffices  to  the 
Platte  River,  where  camp  was  made  July  10.  After  four 
days  the  camp  was  moved  in  turn  to  Hartville,  a  mining 
district,  to  Whalen  Canon,  and  to  the  Mexican  Mines. 
From  this  place  a  side  trip  was  made  by  the  Botanist  and 
his  assistant  to  Lusk.  Camp  was  broken  at  the  Mexican 
Mines  on  July  22,  and  the  Platte  River  again  reached  at 
Orin  Junction.      From  this  place  the  river  was  followed 
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to  Bessemer,  passing  in  tuVn  Douglas,  Glenrock  and  Cas- 
per. From  Bessemer,  Poison  Spider  Creek  was  followed 
to  its  head  near  Garfield  Peak  in  the  Rattlesnake  Moun- 
tains. Camp  for  a  day  was  made  on  Wallace  Creek  at  the 
foot  of  the  peak.  Up  to  that  date,  July  29,  this  was 
the  richest  collecting  ground  so  far  encountered. 
The  road  from  there  to  the  Big  Popo  Agie  river  lay 
across  a  barren  desert,  whose  few  streams  were  dry  and 
the  occasional  springif  mere  mud  holes,  strongly  impreg- 
nated with  alkali. 

The  evening  of  July  30,  caught  us  at  Alkali  Springs, 
a  bog  so  densely  impregnated  with  salt  that  only  the  almost 
famished  horses  could  swallow  a  mouthful,  and  to  one  or 
two  of  the  animals  the  draught  came  near  proving  fatal. 
There  was  no  grass  except  an  occasional  stalk  of  salt- 
marsh  graiSS-Dis  tic  A/is  marititpiti  and  Triglochin  maritima. 
Thirsty  as  every  member  of  the  party  was,  after  an  all 
day's  drive  on  the  burning  plain,  not  even  coffee  made 
from  such  water  could  be  swallowed.  Just  at  sunset  a 
diminutive  shower  fell,  and  a  dusty  wagon  sheet  was 
called  into  service  to  catch  the  precious  drops.  As  the 
little  pool  formed  in  the  sagging  center  of  the  canvas 
what  delicious  draughts  of  nectar,  thickened  with  the  dust 
of  many  days,  were  dipped  up  with  the  old  tin  cups. 

At  four  o'clock  next  morning,  breakfastless,  the 
party  started  for  Beaver  Creek,  twelve  miles  distant. 
Breakfasting  here  where  water  was  good  and  abundant, 
even  the  weakened  horses  were  somewhat  revived,  though 
feed  was  still  very  scarce.  Early  in  the  afternoon 
the  Big  Popo  Agie  was  reached  by  hard  effort,  and 
here  three  days  were  spent  in  camp  to  allow  the  sick 
and    famished    horses    to    recuperate.      Water    and  grass 
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were   both   abundant,    and   the  horses  soon   showed   the 
effect  of  better  treatment. 

August  3,  the  camp  was  moved  to  Lander,  where  a 
stop  of  twenty-four  hours  was  made,  after  which  the  ex- 
pedition proceeded  to  and  up  the  Big  Wind  River.  The 
route  lay  across  the  Shoshone  Indian  Reservation,  one 
camp  being  made  at  Fort  Wash;akie.  It  was  found  nec- 
essary to  ford  the  Big  Wind  River  thirteen  times  before 
Dubois  postoffice  was  reached.  This  is  the  last  outpost 
of  civilization  on  the  river  and  it  is  near  this  place  that 
the  trail  over  the  Wind  River  Mountains  through  Union 
Pass  leads  off  from  the  river. 

The  ascent  through  the  pass  was  begun  on  August 
10,  the  summit  of  the  range  being  reached  early  on  the 
nth.  A  most  varied  and  beautiful  vegetation  was  pres- 
ent on  every  hand  all  the  way  up,  and  at  the  highest 
point  in  the  pass,  about  9,500  feet,  the  open  parks  among 
the  Spruce  groves  were  covered  with  the  wildest  profu- 
sion of  flowers — a  veritable  botanist's  paradise.  Two  full 
days  were  spent  here,  but  that  was  far  too  short  a  time 
even  though  the  days  were  considerably  lengthened  out 
by  the  cheerful  evening  and  early  morning  campfires. . 
Union  Peak,  with  its  snow  banks,  the  moist,  dense  copses 
on  its  slopes  and  the  small  fertile  valleys,  at  its  base 
rivalled  each  other  in  the  richness  of  their  treasures. 

The  days  were  slipping  by  and  the  stay  could  not  be 
prolonged  even  here,  so  on  the  14th  we  turned  our  faces 
toward  the  three  Teton  peaks,  whose  lofty  summits, 
though  yet  a  hundred  miles  away,  were  seen  from  our 
present  point  of  vantage  standing  out  against  the  pellu- 
cid sky  like  mighty  spires,  their  seamed  and  snow-flecked 
faces  shining  with   a   radiance   possible  only  in  such  an 
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atmosphere  as  this.  Over  trails  all  but  impassable,  up 
hill  and  down  dale,  most  laboriously  we  advanced  and  at 
last,  on  the  1 8th,  camp  was  made  in  a  Cottonwood 
grove  on  the  banks  of  the  Snake  River  in  Jackson's  Hole, 
near  the  foot  of  the  Grand  Teton. 

Here  some  days  were  spent,  during  which  an  ascent 
of  the  Grand  Teton  was  made.  On  the  20th  three  of  us 
began  the  ascent.  That  night  was  spent  on  the^TSBre  of  a 
small  lake  at  about  9, 500  feet.  The  next  morning  the 
more  precipitous  slopes  were  scaled,  but  at  about  11,000 
feet  further  progress  was  stopped  by  a  frightful  chasm 
which  entirely  cut  off  all  communication  with  the  spire- 
like  summit  that  still  towered  above  us.  The  descent 
was  made  more  rapidly,  and  at  nightfall  on  the  21st  we 
were  again  in  camp,  loaded  down  with  the  collections  of 
that  and  the  preceding  day. 

This  camp  marked  the  most  distant  point  reached  by 
the  expedition  and  on  the  afternoon  of  the  12nd  the 
return  journey  was  begun.  The  route  lay  up  the  Gros 
Ventre  River,  up  Bacon  Creek  and  over  the  divide  separat- 
ing it  from  Green  River.  On  reaching  Green  River  we 
camped  for  twenty-four  hours,  after  which  we  proceeded 
to  Cora  postoffice  on  New  Fork.  At  this  point  the  route 
took  a  general  south-east  course,  skirting  the  foot  hills  on 
the  west  of  the  Wind  River  range.  The  following 
streams  were  crossed  in  succession,  viz:  New  Fork, 
Boulder  Creek,  East  Fork,  Silver,  Willow,  and  Muddy 
Creeks,  the  Big  and  the  Little  Sandy.  This  brought  us 
to  South  Pass  City,  the  oldest, mining  camp  in  the  Wind 
River  Mountains,  thirty  miles  south  of  Lander. 

At  this  point,  on  September  i,  the  writer  found  it 
necessary  to  sever  his  connection  with  the  expedition  and 
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return  to  Laramie.  Mr.  Cordiner  remained  with  the 
party,  and,  although  it  was  becoming  late  in  the  collect- 
ing season  and  the  route  lay  through  a  rather  barren 
region,  made  doubly  so  by  the  large  flocks  of  sheep 
that  had  been  driven  over  the  range,  yet  a  number 
of  interesting  species  were  secured,  but  unfortunately, 
most  of  this  material  was  lost  by  the  burning  of  a  car  in 
the  Laramie  yards  the  night  of  its  arrival. 

The  writer  was  in  the  field  eight  weeks  and  two  days 
and  the  other  members  of  the  party  ten  weeks  and  three 
days.  During  this  extended  tiip  900  numbers  were  made 
(including  some  that  were  secured  after  the  return  to 
Laramie),  which,  added  to  the  300  collected  during  the 
spring,  made  1,200  numbers  for  the  season  of  1894. 
These  were  all  collected  in  duplicate,  ten  or  more  sheets 
of  each  number  being  prepared  whenever  the  material 
could  be  procured.  This  omniverous  collecting  resulted  in 
quite  a  percentage  of  duplicates,  so  that  the  actual  num- 
ber of  species,  not  counting  forms,  was  probably  not 
much  above  1,000. 

1895. 
In  1895  it  was  not  found  possible  to  spend  even  the 
whole  of  the  vacation  in  the  field  but  all  available  time 
was  utilized  during  the  entire  season.  Especial  effort 
was  directed  toward  procuring  such  species  as  were  not 
secured  in  1894,  and  it  seemed  wise  to  concentrate  effort 
upon  a  much  more  limited  area.  To  this  end  four  expe- 
ditions were  planned  and  carried  out. 

The  first  one  left  Laramie  June  27,  going  to  the  east 
and  working  Pole  Creek,  Table  Mountain  and  adjacent 
territory,  103  species  being  secured.  The  second  left 
Laramie   July  25,   camp  being   established   at    Cummins 
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City,  from  which  point  the  surrounding  mountains  and 
valleys  were  scoured  and  resulted  in  123  numbers.  The 
third  expedition  left  for  Laramie  Peak,  seventy-five  miles 
distant,  on  August  3  and  returned  with  117  numbers. 
The  fourth  made  two  camps,  one  in  the  Centennial  ValUy 
and  one  at  the  La  Plata  Mines  near  the  summit  of  the 
Medicine  Bow  (Snowy)  range.  From  these  two  points 
adjacent  territory  was  worked  and  yielded  192  species, 
many  of  them  quite  rare. 

Besides  the  above  species,  there  were  collected  at 
various  times  during  the  season  135  numbers,  making  a 
total  for  1895  o^  670  numbers.  As  these  were  all  in  du- 
plicate, approximately  in  tens,  the  total  number  was 
near  6,700. 

Of  the  670  species  about  one-half  are  new  as  com- 
pared with  the  collections  of  1894. 

PLANT  ZONES. 

Recent  writers  have  made  much  of  plant  zones  as 
limited  by  given  lines  of  elevation.  There  is,  no  doubt, 
considerable  truth  in  the  theory  that  fairly  well  marked 
belts  are  found,  but  I  think  it  is  possible  to  overestimate 
the  importance  as  well  as  the  distinctiveness  of  such 
zoneis.  There  are  so  many  other  factors  that  enter  into 
the  problem,  such  as  moisture,  soil  and  exposure  that  its 
solution  becomes  peculiarly  difficult.  The  zones  sink  and 
rise  in  conformity  as  much  with  the  configuration  of  the 
land,  the  absence  or  presence  of  arboreal  vegetation,  the 
character  of  the  soil  and  the  amount  of  moisture  as  in 
respect  to  the  altitude.  The  monotony  of  the  grassy 
plain  gives  place  to  a  veritable  garden  if  but  a  few  clay 
hummocks  or  stony  points  and  ravines  interrupt  its 
interminable  length.     Seven  thousand  feet  with  one  ex- 
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posure  may  produce  a  more  truly  Alpine  flora  than  9,000 
feet  with  another. 

Many  species  hold  their  own  at  almost  all  altitudes, 
and  beginning  with  the  lower  altitudes,  are  successively 
in  blossom  throughout  the  season  at  higher  and  higher 
elevations.  On  the  other  hand,  in  given  areas,  a  few 
certain  plants  are  never  met  with  except  within  a  given 
range  of  elevation,  but  this  given  elevation  differs  for  dif- 
ferent parts  of  even  the  same  state.  It  seems  to  be  a 
a  relative  point  depending  as  much  upon  the  elevation  of 
the  surrounding  country  as  upon  the  actual  elevation 
above  sea-level.  It  follows,  therefore,  that  plant  zones 
can  only  be  established  for  a  given  area,  as  for  instance, 
the  Laramie  Plains  and  the  mountains  that  rise  on  either 
hand  of  it. 

It  has  been  well  pointed  out  by  Dr.  Coville  in  his 
report  on  the  **Botany  of  the  Death  Valley  Expedition" 
that  only  certain  plants  can  be  taken  to  mark  zonal  lines. 
That  only  a  few  comply  with  the  two  characteristics  of  a 
good  zonal  plant,  viz:  **It  shall  have  a  definite  termina- 
tion at  the  borders  of  a  zone  or  at  lines  substantially  par- 
allel thereto,  but  closer  together."  **That  the  belt  of  a 
zonal  plant  should  be  continuous."  In  any  region  I  think 
this  may  be  found  true  of  a  very  small  number  of  plants, 
but  the  large  majority  which  have  to  be  fitted  into 
these  zones  will  so  overlap  from  zone  to  zone  that  no 
sharp  distinctions  can  be  drawn.  Of  course,  between  the 
lowest  and  the  highest  zone  of  a  given  area  the  character- 
istics are  quite  distinctive.  These  represent  essentially 
different  floras  with  as  little  in  common  as  the  vegetation 
of  the  plains  and  that  of  the  adjacent  mountains. 

In  this  report  it  has  not  seemed  wise  to  try  to  estab- 
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lish  the  vertical  zones  on  account  of  the  comparatively 
limited  observations  yet  made  within  the  wide  borders  of 
a  great  state.  Rather,  something  may  be  said  of  certain 
areas  or  characteristic  regions. 

THE  PLAINS  FLORA. 

The  regions  referred  to  as  plains  differ  greatly  in 
respect  to  soil,  rainfall  and  altitude.  All  are  compara- 
tively level  tracts  of  land  devoid  of  arboreal  vegetation, 
if  one  excepts  the  occasional  border  of  Cottonwoods  on 
stream  banks.  In  this  report  no  mention  can  be  made  of 
the  plains  of  the  north-eastern,  nor  of  the  south-western 
parts  of  the  state,  for  these  regions  are  yet  to  be  visited. 
It  is,  however,  well  known  that  both  these  regions  differ 
materially  from  the  rest  of  the  state  and  from  each  other. 
The  former,  with  a  considerable  rainfall  and  •'gumbo" 
soil;  the  latter,  sandy  soil  and  a  minimum  of  rain.  Care- 
ful exploration  in  these  two  regions  will  add  a  large  num- 
ber of  species  to  the  list  of  the  state. 

The  plains  from  which  we  have  reports,  meagre  as 
yet,  are  the  Laramie  Plains;  the  plains  lying  east  of  the 
Laramie  Mountains,  and  south  of  Lusk;  those  bordering 
on  the  Platte  River,  and  those  northward  from  the  Platte 
through  the  center  of  the  state  to  Lander;  the  plains  ad- 
jacent to  Wind  River,  and  those  of  the  upper  part  of  the 
Green  River  valley;  also  the  Gros  Ventre  valley,  and  Jack- 
son*s  Hole.  Through  this  latter  mountain-enclosed,  pla- 
teau-like plain  flows  Snake  River. 

All  of  these  may  again  be  classified,  either  as  a  whole 
or  in  part  as:  i.  Sandy,  or  gravelly  plains.  2.  Alkali 
plains. 

To  the  first  class  belong  those  whose  soil  is  compara- 
tively  free  from  alkali   and   whose  characteristic   shrub, 
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when  any  is  present,  is  the  common  sage  brush  {Arte- 
misia tridentata).  The  characteristic  undershrub  is  some 
form  of  Bigelovia,  indiscriminately  called  White  Sage, 
Rabbit  Brush,  Golden  Rod,  etc.  Plains  of  this  character 
may  also  be  denominated  grassy  plains.  The  grasses  on 
these  of  course  vary  greatly  as  to  the  species  and  the  lux- 
uriance of  their  growth.  The  following  are  among  those 
of  most  frequent  occurrence:  Agropyrum  glaucum^  A, 
violaceunty  Bouteloua  oligostachyay  and  B,  racemosa.  Buck- 
loa  dactyloideSj  Koeleria  cristata,  one  or  two  Festucas 
and  several  Poas,  Along  water  courses  and  in  boggy 
places,  as  well  as  in  over-irrigated  places,  these  are 
replaced  or  become  mixed  with  many  species  of  Juncus, 
Scirpus  and  Carex.  Sometimes  Foxtail  {Hordeum  juba- 
turn)  takes  complete  possession.  , 

The  second  class. — The  plains  strongly  impregnated 
with  alkali  (sodium  carbonate  or  sodium  sulphate),  are  in 
some  instances  nearly  devoid  of  vegetation,  but  more 
usually  we  find  several  characteristic  plants.  If  the 
alkali  be  sodium  sulphate  the  characteristic  shrub  is  Sar- 
cobatus  vertnicuiatus,  the  well-known  Grease  Wood.  On 
sodium  carbonate  soil,  this,  if  not  replaced  by,  has 
mingled  with  it  some  form  of  Atripiex,  usually  A.  confer- 
tifolia^  frequently  called  White  Sage.  Other  species  of 
A  triplex y  mostly  annuals,  are  found  in  this  character  of 
soil,  and  if  the  soil  is  very  strongly  impregnated,  as  on 
the  shores  of  salt-marshes  and  partially  dried  up  alkali 
lakes,  the  various  species  of  Atriplex,  of  Sueda  and  of 
Salicornea  are  often  the  only  vegetation.     In  real  alkali 

bogs  we  find  Distichlis  maritima,    Triglochin    maritima 
and  T,  palustre  as  the  most  characteristic  vegetation. 

The  other  areas   may  be   spoken  of  as  the  foot-hills 
and  the  mountains. 
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FLORA  OF  THE  FOOT-HILLS. 

Two  kinds  of  foot-hilis  must  be  recognized,  viz: 
wooded  and  denuded.  The  denuded  slopes  are  of  course 
much  dryer  and  a  large  part  of  the  year  devoid  of  all 
streams.  These  foot-hills,  if  stony  or  gravelly,  are  cov- 
ered with  Cercocarpus  parvifoliuSy  Rhus  tridentata,  Amel- 
anchier  alnifolia^  Purskia  tridentata — one  or  more  in 
varying  proportion.  The  intervening  valleys,  if  soil  is 
fertile,  are  usually  covered  with  sage  brush.  The  herba- 
ceous vegetation  in  such  foot-hills  is  so  varied  that  no  list 
can  be  offered  here,  but  the  following  genera  are  well 
represe  n  t ed :  Draba,  A  stragalus^  .  Potentilla^  A  ctinella, 
Erigeron,  Senecio,  Krynitzkia,  Phlox,  Penstemon,  and 
Poa, 

If  the  soil  contains  alkali,  the  above-mentioned 
shrubs  give  place  to  Grease  Wood,  and  the  herbaceous 
vegetation  largely  disappears. 

The  wooded  foot-hills  are  less  common,  but  they 
occur  at  intervals  in  the  Laramie  range,  much  more  fre- 
quently in  the  Medicine  Bow  Mountains  and  the  Wind 
River  range.  The  arboreal  vegetation  consists  of  only  a 
few  species,  unless  one  includes  the  Willows  that  skirt 
most  of  the  streams  that  flow  from  the  higher  mountains. 
Lodge  Pole  Pine,  Douglas  Spruce,  Rocky  Mountain 
White  Pine,  Black  Cottonwood  {Populus  angusti/olia] 
and  more  rarely  Blue  Spruce,  Engelmann*s  Spruce  and  Ryd- 
berg's  Cottonwood (P^/w/w J  acuminata)  are  the  most  fre- 
quently met  with.  The  shrubs  are  more  varied  and  in- 
clude, besides  those  mentioned  for  the  drier  hills,  Junip- 
erus,  Prunus,  Willows  and  Quaking  Asp.  The  latter  in 
some  places  becomes  a  small  tree  and  is  in  fact  found  at 
all  altitudes  along  streams   or  on  hill-sides  below  snow 


First  Report  on  the  Flora  of  Wyoming,  63 

banks.     The  smaller  vegetation  likewise  includes  a  much 

greater   number   of   species,    each   of   which    apparently 

* 

strives  for  the  mastery  and  produces  the  most  beautiful 
confusion  of  forms. 

THE  MOUNTAIN  FLOBA. 

Some  of  the  mountain  ranges  are  quite  heavily  tim- 
bered, notably  the  Medicine  Bow  and  Wind  River  ranges. 
The  Laramie  Mountains  are  wooded  only  in  part  and 
some  of  these  areas  very  sparsely.  Other  ranges  are 
known  to  be  wooded,  but  I  speak  only  of  those  I  have 
visited.  The  summits  of  the  Laramie  Mountains  are 
mostly  rounded  and  undulating,  and  on  these  we  find  a 
scattering  growth  of  Rocky  Mountain  Yellow  Pine  {Pinus 
ponderosa  scopulorum)  and  occasionally  some  straggling, 
stunted  specimens  of  the  Virginia  Juniper.  Wherever 
we  find  the  range  broken  by  more  abrupt  slopes,  deeper 
canons  and  water  courses,  the  arboreal  vegetation  as- 
sumes the  character  of  a  forest,  and  in  some  districts  fur- 
nishes valuable  lumber.  This  is  the  case  at  Laramie 
Peak  and  on  some  of  the  spurs  that  run  out  from  it.  The 
forests  consist  mostly  of  Douglas  Spruce,  Rocky  Moun- 
tain White  Pine  and  Lodge  Pole  Pine. 

Much  the  larger  part  of  the  Medicine  Bow  Mountains 
are  heavily  wooded,  and  it  is  from  these  forests  that  the 
larger  part  of  the  native  lumber  used  in  the  southern  part 
of  the  state  is  obtained.  About  the  same  species  prevail 
as  in  the  Laramie  Mountains,  with  the  addition  of  the 
Blue  Spruce  and  Engelmann's  Spruce.  The  White  Pine 
[Pinu%  flexilius)  and  Douglas  Spruce  form  much  the  larger 
part  of  the  whole.  The  latter,  along  the  streams  at  the 
foot  of  the   ranges,   reaches  its  greatest  size  and  it  grad- 
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ually  comes  to  form  a  larger  proportion  of  the  whole  until 
at  9,000  feet  and  upward  it  constitutes  practically  an 
unbroken  forest  to  the  exclusion  •of  other  species.  At 
timber  line  it  becomes  scattering,  dwarfed  and  depressed, 
spreading  out  like  a  huge  mat  under  the  enormous  pres- 
sure of  the  winter  snows. 

Practically  the  same  conditions  prevail  in  the  Wind 
River  Mountains,  and  probably,  though  I  cannot  speak 
from  observation,  in  the  Big  Horn  Mountains. 

Of  the  fruticose  and  herbaceous  vegetation  I  need 
not  speak  here,  although  the  summits  of  these  ranges 
yield  many  beautiful  and  strictly  alpine  forms.  These 
all  receive  comment  in  their  proper  place  in  the  list,  so 
space  may  not  be  consumed  for  that  purpose  here. 

THE  TREES  OF  THE  STATE. 

A  list  of  the  trees  of  the  state  is  indeed  very  short 
and  were  those  on  the  border  line  between  trees  and 
shrubs  excluded  in  would  be  shorter  yet  by  a  third. 

Rocky  Mountain  Yellow  Pine  {Pinus  ponderosa  scopulorum). 

Rocky  Mountain  White  Pine  (Pinus  JUxUis). 

Lodge  Pole  Pine  {Pinus  Murray  ana). 

Engelmann's  Spruce  {Picea  Engeimanni). 

Blue  Spruce  {Picea  pungens). 

Douglas  Spruce  {Pseudotsuga  DouglasH). 

Virginia  Juniper  {Juniperus  Virginiapia). 

Black  Cottonwood  {Popu/us  angustifolid). 

Rydberg's  Cottonwood  {Populus  acuminata). 

Quaking  Asp,  Aspen  {Populus  tremuloidts). 

Willow  {Salix  lon^folia). 

Willow  {Salix flavesc ens). 

Willow  {Salix  amygdaloides). 

Willow  {Salix  lasiandrd). 

Green  Ash  {Fraxinus  vindis). 

Box  Elder  {Negundo  aceroides). 
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Scrub  Oak  {Quercus  unduiatd) 
Wild  Plum  {Pfunus  Americana). 
Wild  Cherry  {Prunus  demtssa). 
Wild  Cherry  {Prunus  Virginiana), 
Hawthorn  {Crataegus  rivularis). 
Hawthorn  (Cratcegus  DouglasUy 
Service  Berry  (Amelanchier  alnifolia), 

(Elea^nus  argentea). 
'       Buffalo  Berry  (Shepherdia  argentea). 
Black  Birch  {Be tula  occidentaiis). 
Black  Alder  {A/nus  incana  virescens). 
Sage  Brush  {Artemisia  tridentata). 

In  a  few  localities  of  the  state  occasional  specimens 
of  Sage  Brush  attain  a  remarkable  size — small  trees  in  fact 
— so  that  a  man  on  horseback  may  ride  erect  underneath 
the  branches. 

Other  species  have  b«en  reported  but  until  the  speci- 
mens  are  at  hand  they  will  not  be  listed.  The  number  of 
shrubby  plants  is  so  great  that  to  list  them  separately 
w^ould  be  to  reprint  a  large  part  of  the  succeeding  sys- 
tematic list. 

THE  FL0EA8  OF  THE  PACIFIC  AND  THE  ATLANTIC 

SLOPES. 

I  have  had  no  opportunity  to  compare  the  floras  of 
the  two  regions  except  in  so  far  as  the  plants  on  the  wes- 
tern side  of  the  Wind  River  range  and  those  of  Jackson's 
Hole  and  the  Tetons,  all  of  which  are  on  the  Pacific  slope, 
may  be  compared  with  those  on  the  eastern  side  of  the 
Wind  River  Mountains  and  those  of  the  south-eastern 
part  of  the  state,  which  represent  the  Atlantic  slope. 
Such  examination  has  led  to  the  conclusion  that  the  con- 
tinental divide,  though  dividing  the  waters,  does  not  sep- 
arate floras.     The  two  regions  have  a  far  larger  number 
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in  common  than  they  have  of  forms  that  are  distinct. 
While  my  collection  lists  show  much  that  is  different,  I 
firmly  believe  that  the  difference  is  due  mainly  to  the 
season  in  which  each  was  collected.  I  am  confirmed  in 
this  by  an  examination  of  the  lists  given  in  Dr.  J.  M. 
Coulter's  report  on  the  Botany  of  the  Hayden  U.  S.  Geo- 
logical Survey,  1872.  These  lists  comprise  those  col- 
lected, I.  On  both  slopes;  2.  Only  on  the  eastern  slope, 
and  3.  Only  on  the  western  slope.  Those  of  the  last 
list  were  collected  in  the  earlier  part  of  the  season,  and  a 
remarkable  number  are  the  same  as  those  of  my  list  for 
the  eastern  slope  during  the  same  months.  Different 
localities  and  seasons  yield  different  results,  but  complete 
collections  would  reveal  no  abrupt  transitions;  Iowa  and 
Utah,  for  instance,  have  different  floras,  but  any  fifty  or 
one  hundred  miles  between,  even  at  the  summit  of  the 
Rockies,  will  show  only  the  most  gradual  substitutions* 
One  form  disappears,  a  new  one  appears,  but  this  occuis 
with  a  change  of  locality  in  any  direction.  On  the  plains 
of  the  Platte  and  its  tributaries  Cleome  integrifolia  only  is 
found,  while  on  Wind  River  and  its  tributaries  Cleotne  lutea 
is  the  only  form. 

INTBODUOED  PLANTS. 

By  introduced  plants  reference  is  made  only  to  such 
as  grow  without  cultivation.  Most  of  them  may  properly 
be  called  **  Weeds."  This  is  an  ever-growing  list  and 
will  soon  include  a  large  part  of  those  familiar  to  the 
eastern  farmer.  The  extension  of  our  agricultural  inter- 
ests of  course  includes  the  importation  of  seed,  and  rarely 
is  any  kind  of  seed  free  from  weed  seeds.  Some  of  our 
weeds,  however,  are  native  plants  and  thrive  immensely 
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under  cultivation.  .  Those  of  special  interest  receive 
notice  in  the  proper  place  in  the  list,  and  possibly  a  future 
bulletin  may  deal  with  the  weed  problem  in  this  state. 

HABDINESS  OF  NATIVE  PLANTS. 

The  power  to  withstand  frost,  so  remarkably  devel- 
oped in  mountain  floras,  has  undoubtedly  often  been 
remarked  upon  before,  but  it  is,  nevertheless,  unceasingly 
a  cause  of  winder.  To  see  great  beds  of  Phlox,  Merten- 
sia,  Gilia,  Actinella  and  scores  of  others  in  full  bloom  at 
times  when  the  temperature  at  night  is  5  ^  to  20  ^  F. , 
below  the  freezing  point  is  a  phenomenon  that  can 
scarcely  be  explained.  That  reduced  atmospheric  pres- 
sure plays  an  important  part  in  preventing  injury,  I  think 
must  be  accepted,  for  the  same  plants  at  lower  altitudes 
would  perish.  The  following  observation  goes  to  prove 
this:  Late  in  August  in  1890,  a  plot  of  potatoes  was 
noted  in  full  blossom  at  Mountain  Home,  elevation  about 
9,000  feet.  Observations  on  three  successive  days 
showed  no  trace  of  injury  though  on  both  of  the  interven- 
ing nights  there  were  heavy  white  frosts  and  films  of  ice 
formed  on  water  pails.  Such  a  degree  of  cold  would 
have  absolutely  killed  potatoes  at  sea-level. 

FLORAL  OALENDAB. 

In  1894  every  effort  was  made  to  keep  pace  with  the 
floral  procession.  At  the  altitude  of  the  Laramie  Plains, 
(7,000  feet),  Spring  opens  comparatively  late.  April  fur- 
nishes very  few  objects  of  interest  to  the  botanist.  The 
earliest  flowers  are  Phlox  ccespitosa  and  Townsendia  se- 
ricea^  both  of  which  expand  their  blossoms  scarcely  above 
the  surface  of  the  ground.     These   are  soon  followed  by 
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some  small  Umbelliferce,  among  which  Cymopterus  mon- 
tanus  may  be  noted.  Toward  the  end  of  the  month  a  few 
more  begin  to  appear  on  the  plains  and  in  the  foot-hills, 
all  of  which  possess  either  large,  fleshy,  perennial  roots,  as 
Leucocrinum  montanunt,  Musenium  trachycarpum  and 
Peucedanum  nundicaule,  or  else  they  have  large  woody 
subterranean  stems  from  which  spring  the  small  leaves 
and  numerous  flowers  that  spread  out  in  dense  mats  or 
cushions  upon  the  cold  soil.  Such  are  Astragalus  spatu- 
latus  and  Astragalus  sericoleucus.  Among  the  rocks  in 
sheltered  nooks  are  also  two  Mertensias,  lanceolata  and 
alpina.  With  the  advent  of  May,  or  sometimes  earlier, 
the  little  DrabaSy  glacialis  and  alpina  tinge  the  naked 
rocks  with  yellow.  In  the  moister  canons  our  earliest 
Buttercup,  Ranunculus  glaberrimus^  and  the  Wind-flower, 
Anemone  patens  Nuttalliana,  are  found. 

Very  slowly  through  May,  for  cold  days  and  snow- 
storms are  far  from  rare,  the  number  grows  so  that  the 
diligent  observer  may  find  several  score.  From  this  time 
on  the  forms  crowd  upon  each  other  in  rapid  succession 
and  one  soon  loses  track  of  the  order  of  their  coming. 
June  is  the  floral  month  of  the  plains,  July  of  the  lower 
mountains  and  August  is  the  month  of  months  in  the  high 
altitudes.  September  has  something  of  worth  everywhere 
and  a  few  forms  linger  late  into  October. 

BOTANICAL  WORK  IN  THE  STATE. 

So  far  as  I  have  been  able  to  learn  there  are  no  other 
workers  in  systematic  botany  in  the  state,  nor  are  there 
any  other  herbaria,  public  or  private.  On  this  account  I 
have  been  unable  to  make  comparison  of  our  specimens 
with  those  from  other  localities  in  the  state. 
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As  before  stated  the  following  list  is  based  wholly  up- 
on specimens  in  our  herbarium.  Plants  reported  as  in  the 
state  are  not  included  but  appended  in  separate  lists, 
each  under  heads  showing  by  whom  and  from  what  local- 
ity reported. 

KOMENOLATUBE  AND  CITATI0K8. 

As  the  discussion- of  the  nomenclature  question  is  still 
waxing  warm,  happily  with  less  acerbity  than  before,  it 
has  seemed  almost  a  matter  of  indifference  what  view  of 
the  question  was  taken  with  reference  to  this  report.  Not 
that  it  is  a  matter  of  indifference  to  any  worker  in  the 
field  of  botany,  but  the  question  seems  so  far  from  settle- 
ment that  one  may  still  expect  almost  any  solution. 
Stability  is  the  object  all  have  in  view  and  those  who  pub- 
lish work  of  any  kind  will  use  that  nomenclature  which 
seems  to  them  to  offer  the  greatest  chances  for  perma- 
nency. So  long  as  different  adherents  of  the  so-called 
"new  nomenclature"  are  far  from  agreed  among  them- 
selves, as  witness  recent  publications,  there  is  small  in- 
ducement to  abandon  a  fairly  satisfactory  system.  That 
there  is  room  for  improvement  none  will  deny,  but  until 
there  is  international  agreement  we  shall  hardly  reach  a 
permanent,  much  less  an  ideal  nomenclature. 

I  greatly  regret  that  citations  in  many  instances  are 
quite  incomplete.  Meager  library  facilities  must  be  my 
excuse. 

Where  the  recent  **List  of  Pteridophyta  and  Sper- 
maphyta  of  the  Northeastern  United  States"  recommends 
a  name,  different  from  that  used  in  this  report,  such  name 
is  given  as  a  synonym  without  citation. 

For  the  citations  given  I  am  often   indebted  to  the 
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above  list  ;  to  recent  publications  from  the  Division  of 
Botany,  U.  S.  Dept.  of  Agriculture  ;  to  various  publica- 
tions from  the  Gray  Herbarium  and  to  several  other  papers 
and  reports. 

0BYPT0GAM8. 

In  1894  no  Cryptogams  were  collected  except  a  few 
Ferns.  In  1895  efforts  were  made  to  secure  the  Mosses 
as  well.  No  attention  was  given  t«  the  other  groups  but 
incidentally  a  few  Lichens  and  Fungi  were  picked  up.  In 
future  collecting  it  is  purposed  to  give  more  attention  to 
this  part  of  the  flora. 

AOKNOWLEDaEMENTS. 

I  have  pleasure  in  acknowledging  the  generous  as- 
sistance of  the  various  members  of  the  collecting  party  of 
1894.  To  Prof.  W.  C.  Knight  I  am  indebted  for  speci- 
mens and  information  in  the  field  and  subsequently  for 
literature  aYid  data  upon  various  topics.  The  services 
rendered  by  Prof.  B.  C.  Buffum  in  the  field  I  have  pre- 
viously mentioned;  bis  continued  interest  and  occasional 
assistance  is-  greatly  appreciated.  To  Mrs.  Celia  A. 
Nelson  much  credit  is  due  for  her  painstaking  care  in  the 
preparation  of  specimans  and  her  devotion  to  the  work 
during  the  expeditions  of  1895.  The  task  of  putting  this 
manuscript  in  shape  for  the  printer  is  work  for  which  I  am 
also  largely  indebted  to  her. 

For  assistance  in  the  determination  of  certain  groups 
I  am  greatly  indebted  to  the  following  specialists:  To 
Dr.  B.  L.  Robinson,  to  whom  a  considerable  number 
were  submitted  for  comparison  and  determination.  For 
careful  reports  upon  these  I  am  indebted  to  him  and  Mr. 
M.    L.    Fernald.     Certain  orders  and   genera  were  sub- 
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mitted  only  in  part  as  follows:  Astragalus  to  Prof.  E.  P. 
Sheldon;  Umbelliferce  to  Dr.  J.  N.  Rose;  Juncus  to  Dr. 
F.  V.  Coville;  Graminece  to  Dr.  F.  Lamson-Scribner; 
Carex  to  Prof.  L.  H.  Bailey;  Salix  to  the  late  Mr.  M.  S. 
Bebb;  Filices  to  Prof.  L.  M.  Underwood;  Musci  to  Prof. 
J.  M.  Holzinger;  Fungi  to  Mr.  J.  B.  Ellis;  Lichens  to  Dr. 
J.  W.  Eckfelt.  Lastly  I  would  mention  the  kindness  of 
Prof.  E.  L.  Greene,  who  has  furnished  determinations, 
corrections  and  valuable  suggestions  on  a  number  of  mis- 
cellaneous specimens. 

EXPLANATIONS. 

All  comments  upon  plants,  such  as  rare,  frequent, 
etc. ,  refer  to  this  state  and  in  partictular  to  those  parts  of 
the  state  which  this  report  covers.  The  number  in  par- 
renthesis  following  the  comments  upon  each  species  is  the 
collection  number  and  will  render  reference  to  the  speci- 
men easy  in  case  any  are  found  incorrectly  determined. 


PRINGIFAL  CAMPS  AW)  COLLECTINB  LOCAUm 

The  following  table  contains  the  principal  points  in  the  neighbor- 
hood of  which  most  of  the  material  was  secured.  The  altitudes  given 
are  only  approximate  and  for  hills,  mountains,  etc.,  the  extremes  may 
be  less  or  greater  than  given. 

HO.  PLACE-  COUNTY.  KLZVATI(»«— FT. 

I.  Alkali    Springs Fremont 5500 

a.  Bacon  Creek Uinta Tooolooo 

3.  Bessemer Natrona 5300 

4.  Big  Muddy  Creek Converse 5000 

5.  Big  Popo  Agic  River.  .   .   .    •   " Fremont 5300 

6.  Big  Wind  River Fremont 5300 

7.  Blue  Grass  Creek Albany 6000-7000 

8.  Blue  Grass  Hills Albany 650c 

9.  Boulder  Creek Fremont 7*ac 

10.  Bull  Lake Fremont 5350 

11.  Bull  Lake  Creek Fremont 5300 

X3.  Casper Natrona, 5300 

13.  Casper  Mountain Natrona 5500-6500 

14.  Centennial  Hills Albany 8000-^ao 

15.  Centennial  Valley Albany  .  7500-6000 

16.  Clark's  Ranch Premont Taoo 

17.  Cottonwood  Canon Albany 6000^500 

z8.  Cummins,  vicinity  of Albany 8000-gooo 

19.  C.  Y.  Ranch Converse jooo 

ao.  Dubois Fremont 7000 

ai.  East  Fork Fremont jyao 

aa.  Fairbanks Laramie 4»v 

33.  Ford  T.  Ranch Laramie 4500 

34.  Fort  Washakie Fremont 5x0 

3$.  Garfield  Peak Natrona ...  .6000-8000 

26.  Grant Laramie 6000 

27.  Green  River Uinta **'...  8000 

a8.  Gros  Ventre  River Uinta jooe 

39.  Hartville Laramie *   '    .   .   .  .450c 

30.  Horse  Creek Albany 73007800 

31.  Howell  Lakes Albany 7000 

33.  Jacksbn's  Hole Uinta 6500 

33.  Jelm' Mountain Albany 8000-9000 

34.  Lander Fremont 53* 

35.  La  Plata  Mines Albany ziooo 

36.  Laramie Albany 7300 

37.  Laramie. Hills Albany 7500-6W 

38.  Laramie  Peak Albany 70009000 

39.  Laramie  Plains Albany 700c 

40.  Little  Sandy Fremont 700c 

41.  Lusk Converse 5000 

42.  Meadow  Creek Fremont 6500 

43.  Mexican  Mines Converse 475» 

44.  Muddy  Creek Fremont 7000 

45.  Musk-rat  Creek Fremont 5500 

46.  Platte  River Laramie ixc 

47.  Poison  Spider  Creek Natrona 5500-6000 

48.  Pole  Creek Albany 7ooo<oao 

49.  Seven-mile  Lake Albany 7000 

50.  Silver  Creek   ....••' Fremont 7000 

51.  South  Pass  City Fremont 7S«» 

53.  Sweetwater  River Fremont 6ooo-7«oo 

53.  Sybille  Creek Albany 6000-7000 

54.  Table  Mountain Laramie 7000-8000 

55.  Telephone  Canon Albany 75oO'8aoc 

56.  Teton  Mountains Uinta 7000-11000 

57.  Union  Pass Fremont 8000-10000 

58.  Union  Peak Fremont xoooo-iiooo 

59.  Uva Laramie • 4500 

60.  Warm  Spring  Creek Fremont too 

61.  Whalen  Canon Laramie 4730 

62.  Wheatland Laramie* 4700 

63.  Willow  Creek Laramie 4500 

64.  Wind  River,  North  Fork  of Fremont 6500 


LIST  OF  SPECIES. 


EANUNOULAOBiB. 


dematifl  ligusticifolia,  Nutt,  Torr.  &  Gray,  Fl.  i,  9  (1838). 

From  type  locality,  viz:  "  Plains  of  the  Rocky  Mountains,  in 
open  and  in  bushy  places  near  streams. "     Rather  frequent. 

Blue  Grass  Creek,  FL  July  8,  1894  (No.  361);  Pope  Agie  River, 
Fr.  August  3,  1894  (No.  712).      Virgin* s  Bower, 

Clematis  Douglasii,  Hook.  Fl.  Bor.  Am.  i,  i  (1829). 
Observed  only  in  one  locality,  on  open  hillside. 
Laramie  Hills,  June  9,  1894  (No.  202). 

ClematlB  verticillaris  Columbiana,  M.  £.  Jones. 
Infrequent,  on  moist  wooded  hillsides. 
Pole  Creek,  May  2$,  1894  (No.  72). 

Thalictmm  Fendleri,  Engelm.  Gray  PI.  Fendl.  5. 
Common  in  wet  Meadows. 

Horse  Creek,  June  9,  1894  (No.  189);  East  Fork,  August  25, 
1894  (No.  1 1 19).     Meadow  Rue, 

Thalictmm  occidentale,  Gray.  Proc.  Am.  Acad,  viii,  372. 

In  thickets  along  mountain  streams,  variable  as  to  number  of 
akenes  which  sometimes  are  7-12. 

Jackson's  Hole,  August  20,  1894  (No.  937);  Gros  Ventre,  August 
25,  1894  (No.  1067). 

Thalictmm  pnrpurascens,  L.  Sp.  PI.  1753. 

Found  but  once,  probably  confined  to  the  north  and  east. 
Whalen  canon,  July  17,  1894  (No.  512); 

Thalictmm  sparsiflomm,  Turcz.  in  Ind.  Sem.  Petr.  i,  40. 
On  mountain  stveams,  8000  ft.  and  upward. 
Cummins,  July  30,  1895  (No.  1494). 

Anemone  cylindrica,  Gray,  Ann.  N.  Y.  Lye.  iii,  221. 
Not  common,  in  fertile  valleys,  near  streams. 
Laramie  Peak,  August  5,  1895  (No.  1583). 
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Anemone  mnltiflda,  Poir,  SuppL  i,  364. 
Infrequent,  moist  mountain  valleys. 

Laramie  Hills.  June  22,  1894  (250),  B.  C  Bufltun;  Upper  Wind 
River.  August  10.  1894  (No.  756). 
Anemone  patens  NnttalUana,  Gray,  Man.  Ed.  5,  36  (1867).   /W- 
satUla  hirsuOssima.     (Pursb)  Britton. 

One  of  the  earliest  flowers,  on  moist,  rich  canon-sides. 
Laramie  Hills,  FI.  May  4.   1894  (No.  2);  Fr.  May  29.     Wind 
Flower. 
Anemone  Pennsylvanica,  L.  Mant.  ii,  247.    A.  Canadensis,  L. 
Very  abundant  on  streams  in  the  eastern  part  of  the  state. 
Pole  Creek,  June  2,  1894  (No.  139);  Sybille  Creek,  July  8,  1894 
(No.  406). 
Banancnlas  acriformiB,  Gray.  Proc.  Am.  Acad.  xxi.  374. 

Common  on  creek  and  river  bottoms,  at  least  in  Albany  county. 
Horse  Creek,  June  9,  1894  (No.  199);  Little  Laramie  River,  June 
9,  1895  (No.  1306).     Buttercup. 

Banunculns  affinis  cardiophyllus,  Gray,  Proc.  Acad.  Phila.  56  (1863). 
This  seems  to  be  a  good  variety,  easily  distinguished  from  var. 
validus.  Gray,  by  the  smaller  size  of  the  plant,  and  by  the  thinner 
leaves  which  are  either  somewhat  acute  or  show  a  tendency  to  be 
come  divided.  Mountain  meadows  at  7000-8000  ft.  Pole  Creek. 
June  2,  1894  (No.  126). 
Ranunculus  afllnis  validus,  Gray. 

Wet  meadows,  Horse  Creek,  June  9,  1894  (No.  19s)* 

Banunculus  alismafolius,  Geyer.  Benth.  PI.  Hartw.  295  (1839). 

This  is  not  quite  typical  and  is  probably  var.  nwntanus,  Watson, 
or  ^.  alismellus,  Greene.     Medicine  Bow  Mountains,  at  11,000  ft. 
August  23,  1895  (No.  1762). 
Ranunculus  aquatilis  trichophyllus,  Gray,  Man.  Ed.  $,  40  (1867). 
Batrachium  tryckophyllum,  (Chaix)  Bossch. 

Conunon  in  slow-moving  streams.  Muddy  Creek,  August  2$. 
1894  (No.  1 1 12). 

Ranunculus  Oymbalaria,  Pursh,  Fl.  Am.  Sept.  392  (1814).    Cyrto- 
rhyncha  Cymbalaria,  (Pursh)  Britton. 

Very  common  in  wet  alkali  soils.  Laramie,  at  various  tiroes,  the 
plant  remaining  in  blossom  throughout  the  season;  Lander,  August 
3,  1894  (No.  693). 
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Bammcnlus  Eschscholtzii,  Schlecht.  Ammad.  Ranunc.  ii,  i6. 

Union  Peak,  August  13,  1894  (No.  1003);  Medicine  Bow  Moun- 
tains, at  11,000  ft..  August  22,  1895  (No.   1780). 

BammcnlilB  ezimius,  Greene.  Erythea  iii,  19  (1895). 

A  most  beautiful  large-flowered  species  collected  by  B.C.Buffum  at 
Bald  Mountain,  August  15,  1892.  The  specimens  in  our  herbar- 
ium are  in  part  the  ones  from  which  the  original  description  was 
drawn. 
Baniinciiliis  flammiQareptans,  Mey.  PL  Lab.  96  (1836).  R.  reptans,  L. 
Not  common,  creeping  among  the  stones  on  the  shore  of  Bull 
Lake  Creek,  August  9,  1894  (No.  729). 

Bananculus  glaberrimns,  Hook.  Fl.  Bor.  Am.  i,  12.  t.  5. 

Our  specimens  are  the  form  represented  by  Prof.  Greene's  R, 
ellipticus,Yi\X0VL\2i,  ii,  no.  Our  earliest  Buttercup;  very  abundant 
among  the  sage  brush  in  moist  valleys;  Laramie  Hills,  April  and 
May,  1894  (No.  3). 

Ranunctllus  Macounii,  Britton,  Trans.  N.  Y.  Acad.  Sci.  xii.  3  (1892). 
Frequent  on    low-lying  wet  lands ;  Big  Wind  River,    August  9, 
1894  (No.  723);  Cummins,  July  29,  1895  (No.  1483). 

RaniinctLlas  natans,  C.  A.  Mey.  in  Ledeb.  Fl.  Alt.  ii,  315. 

In  the  mountains,  on  the  muddy  banks  or  in  the  water  of  par- 
tially dried  up  lakes.  Union  Pass,  August  10,  1894  (No.  808);  East 
Fork.  August  27,  1894  (No.  1 1 13). 

Rammcxilas  Nuttallii,  Gray,  Proc  Acad.  Phila.  56  (1863).     Cyrto- 
rhyncha  7 anunculina,  Nutt. 

Very  abundant  on  rocky  ridges  at  8,000-9,000  ft.  Laramie  Hills, 
May  and  June,  1894  and  1895  (Nos.  76  and  1237). 

Sammcnlns  Purshii,  Richards.  Frank.  Journ.  741  (1823). 

In  the  bed  of  a  recently  dried  up  lake.  Union  Pass,  August  14, 
1894  (No.  880). 

KaniuiCTiliui  rhomboideus,  Goldie.  Edinb.  Phil.  Journ.  vi.  329  (1822). 
R,  ovaiis,  Raf. 

Rare,  observed  only  in  wet  meadows  on  Pole  Creek,  May  25, 
1894  (No.  78). 

SannncTiltia  sceleratus,  L.  Sp.  PI.  551  (1753)* 

Abundant  in  shallow  spring  pools;  Fairbanks,  July  14,  1894 
(No.  453). 
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Oaltha  leptosepala,  D.  C.  Syst.  i»  310. 

Very  abundant  in  wet  grounds  at  9,000-  10,000  ft.,  gree<Uly  eaten 
by  elk  and  locally  called  "Elk  Slip.'*  Union  pass.  August  13, 
1894  (No.  1023). 

Trollins  laxns,  Salisb.  Trans.  Linn.  Soc.  viii,  303  (1803). 

In  the  mountains  at  9,000  ft.  and  upward.  Union  Pa^.  August 
14,  1894  (No.  886);  Medicine  Bow  Mountains,  August  22,  1895 
(No.  1709). 

Aauilegia  carulea,  James.  Long*s  Exped.  ii,  345. 

The  queen  of  Columbines,  superbly  handsome.  In  the  woods  2t 
8,000-10,000  ft.  Laramie  Hills,  June  22,  1894  (No.  249),  B.  C 
Buffum. 

Aauilegia  camlea  alpina,  n.  var. 

This,  it  seemed  to  me,  must  be  A,  pubescens,  Covillc.  but  Or. 
Robinson  thinks  it  is  rather  a  form  of  caerulea.  Further  examioi- 
tion  convinces  me  that  this  is  right.  It  is  hardly  Dr.  Gray's  var.  a&ir 
floraSor  these  specimens  are  all  distinctly  yellow  and  in  habitat  strictly 
alpine.  The  variety  differs  from  the  species  in  the  smaller  size  of 
the  plant  and  larger  leaves  with  upper  leaflets  entire;  in  the  smaller 
flowers  and  very  much  shorter  spurs. 

Possibly  conflned  to  the  Wind  River  Mountains,  where  it  occu- 
pies crevices  and  ledges  of  the  naked  summits  above  timber  line. 
Observed  by  Prof.  B.  C.  BufTum,  in  such  locations  in  1892  and  col- 
lected by  the  writer  on  Union  Peak  at  10,500  ft.,  August  13,  1894 
(No.  894). 

Aauilegia  LaramienBis,  n.  sp. 

Many  stemmed  from  a  rather  large,  semi-fleshy  root;  6-9  inches 
high.  The  stems  and  petioles  inclined  to  be  decumbent  and  dif- 
fuse. Spurs  short,  hooked  and  knobbed.  Slightly  pubescent  on 
the  underside  of  leaves,  on  flowers,  follicles  and  pedicels.  Sepals 
greenish  white,  lanceolate  with  emarginate  apex;  lamina,  of  the 
light  cream-colored  petals,  obtuse  elliptical,  longer  than  the  spur. 

It  differs  from  A,  saximantana  in  its  greater  pubescence  and 
larger  leaflets;  from  A.  brevistyla  in  having  longer  petioles  with 
dilated  bases;  from  A,  flavescens  in  habit  and  especially  in 
habitat.* 


*I  am  indebted  to  Dr.  Robinion  for  making  compariMn  of  this  with  the  neaiiy  reiaied 
•peciet. 
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Collected  at  the  foot  of  Laramie  Peak,  in  the  Laramie  range,  in  a 
canon  where  it  occupied  the  dry  crevices  in  abrupt  cliffs. 
Delpbinimn  aziirenm  (?)  Michx.  FL  Bor.  Am.  i,  314  (1803).  D,  Car- 
olinianum^  Walt. 

Not  quite  typical  but  probably  a  form  of  this  species.     Saratoga, 
June  1893,  J.  D.  Parker. 
Delphiniiixil  bicolor,  Nutt.  Journ.  Acad.  Phila.  vii,  10. 

Our  earliest  Larkspur,  in  dry  loam  soil  of  ravines  and  hillsides. 
Telephone    Canon,    May  23,  1894  (No.  48);   Table  Mountain, 
June  28,  1895  (No.  1385). 
Delpbininm  Geyeri,  Greene. 

A  good  species,  immensely  abundant  on  the  Laramie  Plains. 
Frequently  greedily  eaten  by  hungry  cattle  with  fatal  results, 
caused  by  bloating,  hence  the  local  common  name,  '<  Poison 
Weed."  Laramie  Hills,  July  10,  1894  (No.  400);  South  Laramie 
Plains,  July  31,  1895  (No.  1552). 
DeLpbininm  scopulorom  glaacom,  Gray.  Bot.  Gaz.  xii,  52.  D,  giau- 
cum,  Wats. 

In   the  mountains  at  8,000-9,000  ft.;    Union  Pass,  August  10, 

1894  (No.  874);  Laramie  Peak,  August  7,  1895  (No.  1599). 

Delpbiniuni  Bcopnlomm  subalpinum,  Gray.  Bot.  Gaz.  xii.  52. 

A  very  beautiful  alpine  form.  LaPlata  Mines.  11,000  ft.,  August 
22,  1895  (No.  1761). 

Aconitnm  Colnmbianum,  Nutt.  T.  &  G.  Fl.  i,  34. 

Two  marked  forms  occur:  The  typical  one,  tall,  large-leaved 
and  dark  blue  or  purple  flowered;  the  other,  repeatedly  observed, 
has  light  yellow  flowers,  the  plant  is  smaller,  leaves  smaller  and 
less  pubescent.  Less  striking  differences  have  sometimes  been  held 
to  be  specific,  so  it  seems  proper  that  this  at  least  bear  the  varietal 
name  ochroUucum,  The  former  is  common  in  thickets  on  mountain 
streams.  Collected  at  Snake  River,  August  21,  1894  (No.  939); 
Cummins,  July  29,  1895  (No.  1521).  •  The  latter,  less  frequent,  in 
similar  locations ;  collected  at  Cummins  and  in  Centennial  Valley 
and  observed  at  Laramie  Peak. 

Actea  spicata  arguta,  Torr.  Pacif.  R.  Rep.  iv,  63. 

White  and  red  berried  forms  occasionally  found  growing  together. 
Garfield  Peak,  July  29,  1894  (Nos.  681  and  692);  Cummins  July  27, 

1895  (No.  1490). 
—7 
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BEBBEBIDACEJE. 

Berberis  Bepens,  Lindl.  Bot.  Reg.  t.  1176  (1828). 

Common  among  the  rocks  in  hiily  regions.  Laramie  Hills,  May 
25,  1894  (No.  66);  Centennial  Hills,  August  1895. 

NYMPH^AOEJS. 

Nupliar  polysepalum,  Engelm.  Trans.  St.  Louis  Acad,  ii,  283  (1863). 
Nymphaa  polysepala^  (Engelm.)  Greene. 
Sub-alpine  ponds  and  lakes,  not  common. 

Medicine  Bow  Mountains,  by  Col.  S.  W.  Downey;  Union  Pass, 
August  14,  1894  (No.  898).      Yellow  Pond  Lily. 

PAPAVEBAOEJE. 

Argemone  platycera4S.  Link  &  Otto,  Icon,  i,  85.  t,  43  (1828).  Arge- 
mone  albiflora,  Hornem. 

Common  on  the  eastern  slopes  of  the  Laramie  Hills. 

Chugwater  Station,  B.  C.  Buffum,  July  14,  1891;  Sybille  Hills, 
July  8,  1894  (No.  314);  Table  Mountain,  July  i,  1895  (No.  1363). 
Poppy. 

FUMABIACEJE. 

Oorydalis  aurea,  Willd.  Enum  740  (1809).  Capnoides  aureum,  (Wind) 
Kuntze. 

This  and  the  following  occurs  frequently  in  dry  sandy  ravines 
and  on  the  adjoining  hillsides. 

Centennial  Valley,  August  19,  1895  (No.  1679). 

OorydaliB  aurea  occidentalism  Engelm. 

The  variety  is  far  more  common  than  the  species. 
Telephone  Canon,  June  3,    1894  (No.    118);  Laramie,  June  5, 
1895  (No.  1 241). 

CBUGIFEBJE. 

NaBturtium  obtusum,  Nutt.  T.  &  G.  Fl.  N.  A.  i,  74  (1838).  Roripa, 
obtusa  (Nutt.)  Britton. 

Usually  found  growing  in  spray  of  minature  waterfalls. 

East  Fork,  August  25,  1894  (No.  11 16);  Pole  Creek,  July  2.  1895 
(No.  141 5). 
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Nasturtiiiin  officinalei  R.  Br.  in  Ait.  Hort.  Kew.  Ed.  2,  iv,  110(1812). 
Roripa  Nasturtium.  (L.)  Rusby. 

Not  common,  but  introduced  into  some  of  the  springs  about  Lar- 
amie and  probably  elsewhere  in  the  state. 

State  Fish  Hatchery,  September  24,   1894  (No.  11 52).      Water 
Cress, 
Kasturtitim  palnstre,  DC  Syst.  Veg.  ii,  191  (1821).     Roripa  palustris, 
(L.)  Bess. 

Only  rarely  seen,  wet  lowlands. 

C.  Y.  Ranch,  on  Big  Muddy,  July  24,  1894  (No.  638). 

Nastnrtinm  palustre  hispidum,  Fisch  &  Mey.  Ind.  Sem.  Petr.  iii, 
41.     Roripa  hispida  (Desv.)  Britton. 

This  was  found  twice  but  only  a  specimen  or  two  at  a  time. 
Sybille  Creek,  July  9,  1864  (No.  300.);  South  Pass,  September  2, 
1894  (No.  1 185). 
Nastnrtinm  sinnatnm,  Nutt.  T.  &  G.  Fl.  N.  A.  i,  73  (1838).    Roripa 
sinuata,  (Nutt.)  A.  S.  Hitchcock. 

Apparently  quite  common,  a  weed  on  the  campus  and  on  the 
Experiment  farm.     (No.  281). 

Nastnrtinm  sp.? 

A  single  specimen  collected  by  B.  C.  Buffum  at  Bald  Mountain, 
no  fruit.  Its  affinities  are  not  readily  made  out  at  this  stage  but 
evidently  is  none  of  the  above. 

Barbarea  vnlgaris,  R.  Br.  in  Ait.  Hort.   Kew,  Ed.  2,  iv,   109  (1812). 
B,  Barbarea,  (L.)  Mac  M. 

Union  pass,  August  10,  1894  (No.  864);  Stout  plants,  thick  pods 
but  otherwise  normal. 

Arabis. 

(For  this  and  a  few  other  genera  see  appendix.) 
Thelepodinm.    (See  appendix.) 

Cardamine  Breweri,  Watson,  Proc.  Am.  Acad,  x,  339. 

Common,  at  the  water's  edge  in  many  ot  our  streams.  Pole 
Creek,  June  2,  1894  (No.  158);  Cummins,  July  28,  1895  (No.  1465). 

Cardamine  cordifolia.  Gray,  PI.  Fendl.  8.  * 

On  stream  banks  in  mountain  thickets,  quite  infrequent.  Cum- 
mins, July  27,  1895  (No.  1488). 

Cardamine  Pennsylvanica,  Muhl.  Sp.  PI.  3:  486  (1800), 

Found  but  once,  Lander  Creek,  August  30,  1894  (Xo.  1 106). 
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Lesquerella  Ludoyiciana,  Watson,  Proc.  Am.  Acad,  xxiii.  252  (18S8). 
Vesicaria  Ludoviciana,  D.  C. 

Remarkably  abundant  on  the  Laramie  Plains,  in  dry  sandy  soil. 
June  I,  1894  (No.  190). 

Lesquerella  montana,  Watson,  1.  c.  251.      Vesicaria  montana.  Gray. 
Very  abundant   on  the  sandy,  stony    foothills  of  the  Laramie 
range.     Table  Mountain  June  2,   1894  (No.  88);  Pole  Creek,  June 
30,  1895  (No.  1370). 

Physaria  didymocarpa,  Gray,  Gen.  III.  i.  162  (1848). 

In  gravelly  clay  banks,  infrequent,  not  readily  distinguished  iirom 
Lesquerella  until  the  pods  begin  to  mature.     Gros  Ventre  River, 
August  16,  1894  (No.  927);  Cummins,  July  30,  1895  (No.  155s). 
Draba.     (See  appendix.) 
Draba  alpina,  L.  Sp.  PI.  ii,  642  (1753)- 

Abundant,  on  stony  gravelly  ridges  on  the  plains  and  in  the  foot- 
hills. Laramie  Hills,  May  4,  1894  (No.  4);  Laramie  River  Divide, 
June  9.  1895  (No.  1223). 

Draba  crassifoliai  Graham,  Edinb.  New  Phil.  Journ.  182  (1829). 

Infrequent,  damp,  shaded  ground;  LaPIata  Mines,  August  21, 
1895  (No.  1838). 

Draba  glacialis,  Adams,  Mem.  Soc.  Nat.  Mosc.  v,  106. 

Frequent  and  of  similar  habitat  as  D.  alpina.  Maturing  fhiit 
early  in  May.     (Nos.  62  and  1218). 

Draba  stenoloba,  Ledeb.  Fl.  Ross,  i,  154  (1841). 

Very  rare,  collected  by  B.  C.  Buffum,  in  a  gulch  near  Bald 
Mountain,  August  15,  1892. 

Sisymbrinm  canescens,  Nutt.  Gen.  ii,  68. 

As  variable  as  it  is  frequent  in  occurrence.  Table  Mountain, 
June  30,  1895  (No.  1321);  Laramie,  June  16,  1894  (No.  247). 

Sisymbrinm  incisum,  Engelm.  Gray  PI.  Fendl.  8. 

Difficult  to  separate  from  some  of  its  varieties.  Wheatland,  July 
9,  1894  (No.  475);  South  Pass,  August  31,  1894  (No.  1184). 

Sisymbrium  incisum  fllipes,  Gray,  PI.  Fendl.  8. 

Not   at   all  common;  Laramie,  August  1893;  near  Table  Moun- 
tain, June  30,  1895  (Nos.  1349  and  1425). 
Sisymbrium  incisum  Hartwegianum,  Wats.  Bot.  cal.  i,  41. 

Observed  but  once;  Sand  Creek,  August  26,  1894  (No.  iioo). 
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Sisymbrium  linifoliom,  Nutt.  T.  &  G.  Fl.  i,  91.  1 

Abundant  and  of  frequent  occurrence  on  the  plains  ana  in  the 
foothills.     Laramie.   June    12,    1894   (No.   173);  June    1895    (No. 
1420). 
Smelowskia  calycina,  C  A.  Meyer,  Ledeb.  Fl.  Alt.  iii,  165. 

Very  rare,  found  but  once  and  then  but  a  plant  or  two;  Laramie 
Hills,  June  1893. 

Erisymum  asperum  Arkansannm,  Gray,  Man.  Ed.  5,  69. 

This  variety  is  of  very  frequent  occurrence;  in  early  summer  it 
forms  a  very  conspicuous  object  on  the  sandy  plains  And  hillsides 
in  Albany  county.  Table  Mountain,  June  2,  1894  (No.  87);  Two 
Bar  Ranch  on  Blue  Grass  Creek,  July  9,  1894  (No.  377). 

Erisymnm  cheiranthcides,  L.  Sp.  PI.  661  (i753)< 

Widely  distributed  but  not  particularly  abundant;  Sybille  Creek, 
July  8,  1894  (No.  404);  South  Pass,  September  i,  1894  (No.  1187), 
and  Cummins,  July  30,  1895  (No.  1462). 

Srisymnm  parriflcnim,  Nutt.  T.  &  G.  Fl.  N.  A.  i,  95  (838.)  E.  incon- 
spicuutn,     (Wats.)  MacM. 

Frequent;  Laramie,   June   20.    1894   (No.    221);   Bacon   Creek, 
August  15,  1894,  (No.  916). 
Btanleya  pinnatiflda,  Nutt.   Gen.  ii,  71   (18 18).  S,  pinnata,  (Pursh) 
Britton. 

Only  occasionally,  on  dry  gravelly  banks;  Little  Laramie   River, 
June  6,  1894,  by  Mr.   Houghton;  Wood's  Landing,  July  31,  1895 
(No.  1554). 
Stanleya  pinnatifida  integrifolia,  Robinson.  Syn.  Fl.  i.  179  (1895). 
This   form   much   less   common;  stems  numerous  from  a  large 
deep-set  root;  on  the  dry  plains  west  of  Laramie,  August  26,  1895 
(No.  1845). 
Stanleya  viridiflora.  Nutt.  T.  &  G.  Fl.  i,  98. 

Very  rare,  not  found  at  all  by  the  writer;  collected  at  Wheatland, 
June  16,  1892,  B.  C.  Buffum. 
BMSsica  campestris,  L.  Sp.  PI.  666  (1753). 

Occasionally  seen  in  waste  places  about  town;  Laramie,  Septem- 
ber 15,  1893. 
Brassica  sinapistnim,  Boiss.  Voy.  Espagne,  ii,  39  (1839-45). 

A   single  specimen    from    Centennial  Valley,   August  25,   1895 
(No.  1876). 
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Oapsella    Bursa-PastoriB,    Medic.   Pfl.   Gatt.   i,  85   (1792).    Buna 
Bursa- Pastoris,  (L  )  Weber. 

A  weed  in  lawns  and  dooryards  everywhere;  University  Cam- 
pus, June  1 89 1. 

Lepidium  apetalum,  Willd.  Spec  iii,  439. 

Quite  common  on  the  Laramie  Plains,  in  some  places  becoming 
a  weed. 

Blue  Grass  Hills,  July  8,  1894  (No.  323);  University  Campus. 
July  22,  1895  (No.  1424). 

Lepidium  montanum,  Nutt.  T.  &  G.  Fl.  i,  116,  669. 

Rare,  State  Fish  Hatchery  grounds,  Laramie,  B.  C.  Buifum, 
1892;  Carbon,  June  18,  1894  (No.  257),  Miss  Lily  Boyd. 

Lepidium  Virginicum,  L.  Sp.  PI.  645  (i7S3)- 

Occasionally  found  introduced  into  lawns  and  vacant  lots.  Lara- 
mie, June  15,  1 89 1,  B.  C.  BufTum. 

Thlaspi  alpestre,  L.  Sp.  PI.  ii,  903. 

The  typical  form  of  this  species  is  abundant  in  the  Laramie  Hills 
on  open  hillsides  at  7,000-8500  ft.  Telephone  Canon.  May  21, 
1 89 1.  B.  C.  Buffum;  Pole  Creek,  May  12,  1894  (No.  28). 

TMaspi  alpestre  glaucum,  n.  var. 

The  perennial  basal  part  of  stem  rather  freely  branched,  herba- 
ceous stems  simple  and  erect,  6- 10  inches  high;  radical  leaves 
broadly  to  narrowly  elliptical,  entire  or  obscurely  repand-dcnticu- 
late;  cauline  deltoid-auriculate  entire.  It  also  differs  from  the 
species  in  the  glaucus  hue  of  the  leaves,  the  laxer  inflorescence  and 
well  marked  notch  at  the  apex  of  the  capsule  as  well  as  in  its  hab- 
itat. The  species  flowers  in  early  spring  on  open  hillsides;  the 
variety  was  collected  in  the  forest  almost  at  timber  hne,  growing  in 
the  thick  beds  of  Spruce  needles.  La  Plata  Mines,  August  21, 
1895  (No.    1777). 

CAPPAEIDAOEJE. 

Oleome  integrifolia,  T.  &  G.  Fl.  i,  142. 

An  obnoxious  weed,  sometimes  occupying  acres  of  ground  to  the 
exclusion  of  everything  else.  Everywhere  on  the  Laramie  plains, 
and,  in  fact,  all  over  the  south-eastern  part  of  the  state.  Laramie, 
June  24,  1894  (No.  297). 
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iUaome  lutea,  Hook.  Fl-  Bor.  Am.  i,  70,  t.  25. 

This  seems  to  replace  the  preceding  on  the  Wind  Rivers  and  in 
the  north-west  generally;  in  sandy  soil.     Big  Wind  River,  August 
5,  1894  (No.  701). 
Polanisia  trachysperma,  T.  &  G.  Fl.  N.  A.  i,  669  (1840). 

Widely  distributed  in  the  state  but  not  very  abundant;  on  sandy 
banks.  Laramie  Plains  July  10,  1894  (No.  333);  and  B.  C.  Buffum, 
at  Wheatland. 

VIOLAOS^. 

Viola  blanda,  Willd.  Hon.  Berol.  t.  24  (1806). 

Quite  rare,  on  mossy  bank  in  the  light  spray  of  a  little  waterfall. 

Centennial  Hills,  June  9,  1895  (No.  1257). 
Viola  Canadenflis,  L.  Sp.  PI.  936  (1753)- 

Abundant  in  thickets  along  streams. 

Head  of  Pole  Creek,  May  25,  1894  (No.  44);  Near  Table  Moun- 
tain. July  2,  1895  (No.  1406). 
Viola  canina  adunca,  Gray,  Proc.  Am.  Acad,  viii,  377, 

Occurs  less  frequently  than  the  following,  leaves  less  crowded  on 
the  rootstock. 

Pass  Creek  June  20,  1892,  B.  C.  Buffum;  Horse  Creek,  June  9, 

1894  (No.  209). 

Viola  canina  Mohlenborgii,  Traut.  Act.  Hort.  Petrop.  v,  28. 
Widely  distributed,  rather  abundant  and  variable. 
Pole  Creek  June  2,  1894  (No.  146);  Centennial  Valley,  June  9, 

1895  (No.  1284). 

Viola  Nuttallii,  Pursh,  Fl.  Am.  i,  174  (1814). 

The  earliest  and  commonest  Violet  on  the  plains. 
Laramie,  May  19,  1894  (No.  37);  May  23  1895  (No.  1229). 

Viola  palmata  cucuUata,  Gray,  Bot.  Gaz.  xi,  254  (1886). 
Infrequent.     Horse  Creek,  June  9,  1894  (No.  191). 

Viola  paloBtris,  L.  Sp.  PI.  ii,  934  (1753)- 

A  beautiful  little  plant  observed  but  once,  on  a  boggy  bank. 
Pole  Creek,  June  2,  1894  (No.  140). 

Viola  prsmorsa,  Dougl.  Lindl.  Bot.  Reg.  i.  1254. 

This  must  be  very  rare  in  the  state  and  its  occurrence  here 
extends  its  range  considerably.  Observed  both  in  1894  and  in 
1895,  only  at  the  head  of  Pole  Creek,  May,  (Nos.  43  and  121 5). 
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OABTOPHYLLAOEiE. 

Saponaria  Vaccaria,  L.  Sp.  PI.  409  (1753). 

This  is  becoming  a  troublesome  weed  in  some  parts  of  the  state. 
From   the   Big   Horn   Mountains,   by   B.    C.    Buffum   in  1892; 
Wheatlond,  July  11,  1894  (No.  474). 
Silene  acaulis,  L.  Sp.  PI.  ii,  603  (1762). 

Strictly   alpine,   Teton   Mountains,   August   21,  1894  (No.  973); 
Medicine  Bow  Mountains,  August  22,  1895  (No.  1828), 
Silene  antirrhina,  L.  Sp.  PI.  419  (1753). 

Widely  distribi^d  and  not  rare.    .?latte   River,  July   14,    1894 
(No.  493);  Centennial  Valley,  August  17,  1895  (No.  1658). 
Silene  Dooglasii  multicanlis,   Robinson,   Contr.  Gray,   Herb.   144 

(1893). 

Union  Pass  at  10,000  ft.,  August  13,  1894  (No.  1019). 

Silene  Douglasii  viscosa,  Robinson,  1.  c.  145. 

This  is  not  quite  typical  but  Dr.  Robinson  thinks  it  too  near  to 
be  separated.     Union  Pass,  August  11,  1894  (No.  845). 

Silene  Hallii,  Watson,  Proc.  Am.  Acad,  xxi,  446. 

On  grassy,  open  slopes  at  high  elevations;  LaPlata  Mines, 
August  21,  1895  (No.  1829). 

Agrostemma  Gitliago,  L.  Sp.  PI.  43S  (i753)* 

As  yet  very  rare  in  the  state.  Collected  at  Sugg*s  Road  by  B.  C. 
Buffum  August,  1891. 

Oerastinm  alpinmn  Behringianom,  Regel.  Ost.  Sib.  i,  435. 

Not  common  even  in  the  mountains;  Union  Peak,  August  I3» 
1894  (No.  10 1 3). 

Cerastium  arvense,  L.  Sp.  PI.  438  (i7S3)- 

Very  abundant  in  early  summer  in  the  Laramie  Hills.  Pole 
Creek,  June  2,  1894  (No.  138);  near  City  Springs,  June  21,  1891, 
B.  C.  Buffum. 

Oerastinm  arvense  latifolium,  Fenzl.  Ledeb.  Fl.  Ross.  i.  412. 

Frequent  on  rocky  hills  and  ledges  in  the  mountains;  Laramie 
Hills,  May  24,  1894  (No.  41). 

Oerastium  arvense  mazimum,  HoUick  and  Britton,  Bull.  Torr.  Qub, 
xiv,  45. 

Apparently  rare;  near  the  creek  bank  on  lower  Pole  Creek.  July 
I,  1895  (No.  1380). 
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Gerastium  nutans,  Raf.  Prec.  Dec;.  36  (1814).     C,  longiptdunculatum 
Muhl. 

Collected   only  in  the  north-western  part  of  the  state;  Bacon 
Creek,  August  16,  1894  (No.  924). 
Btellaria  borealis,  Bigel,  Y\,  Bost.  Ed.  2.  182  (1824).     Akine  boreaUs, 
(Bigel.)  Britton. 

Infrequent;  Centennial  Valley,  August  18,  1895  (No.  1738). 
Stellaria   longifolia,   MuhL   Willd.   Enum.   479.    Alsine   longifolia^ 
(Muhl)  Britton. 

Abundant  in  wet  places  along  streams;  near  Table  Mountain, 
July  2,  1895  (No.  141 7). 
Btellaria  longifolia  laeta,  T.  &  G.  Bibl.  Index.  112. 

Rare;  observed  but  once,  LaPlata  Mines,  August  21,  1895  (No. 

1 774). 
Stellaria  longipes,  Goldie,  Edinb.  Phil.  Journ.  vi,  327.     Alsine  longi- 
pes,  (Goldie)  Coville. 

The  commonest  of  the  Chickweeds  in  Wyoming.     Horse  Creek, 
July  II,   1 89 1,  B.  C.  Buffum;  Laramie,  June  30,  1894  (No.  286). 
Lander,  August  4,  1894  (No.  713). 
Stellaria  nmbellata,  Turcz.  Cat.  Baic.  5. 

Frequent  in  the  Mountains  at  9,000  to  11,000  ft.;  Union  Pass, 
August  13,  1894  (No.  992);  LaPlata  Mines,  August  21,  1895  (No. 
1 809). 
Arenaria  congesta,  Nutt.  T.  &  G.  Fl.  i,  178. 

In  open  and  in  grassy  places  on  hills  and  in  the  mountains 
everywhere;  immensely  abundant;  Little  Bald  Mountain,  August 
15,  1892,  B.  C.  Buffum;  Laramie  Hills,  July  7,  1894  (No.  357). 

Arenaria  congesta  subcongesta,  Watson,  Bot.  Cal.  i,  60. 

Infrequent;  only  at  high  altitudes;  on  the  Grand  Teton,  at  10,- 
000  ft.,  August  21,  1894  (No.  1059). 

Arenaria  Fendleri,  Gray,  PI.  Fendl.  13. 

This,  like  A,  congesta,  is  found  everywhere  in  the  hills  and  moun- 
tains, in  dry  open  rather  than  shaded  ground.  Laramie  Hills,  July 
7.  1894  (No.  353). 

Arenaria  Hookeri,  Nutt.  T.  &  G.  Fl.  N.  A.  i,  178  (1838). 

This  is  of  very  frequent  occurrence  both  on  the  plains  and  in  the 
mountains.  Somewhat  variable  in  general  appearance;  that  on 
the  plains  short  and  forming  large  mats ;  that  in  the  hills  growing 
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in  the  Pine  needless  in  the  shade  less,  caespitose  and  of  raoker 
growth.  Laramie,  June  20,  1894  (No.  225);  Wind  River  Moun- 
tains, August  II,  1894  (No.  856);  Laramie  Peak,  August  7,  1895 
(No.  I595)« 

Arenaria  Sajanensis,  Willd.  Schlecht.  Berl.  Mag.  Natf.  200  (1816). 

This  plant  collected  at  almost  the  opposite  extremes  of  the  state 
seems  to  confine  itself  to  the  naked  alpine  summits.  Union 
Peak,  August  13,  1894  (No.  1009);  La  Plata  Mines.  August  22, 
1895  (No.  1826). 

Arenaria  sp.     (See  appendix). 

Tissa  sparsiflora,  Greene,  Erythea.  iii,  (1895). 

This  recently  described  species  seems  to  have  a  very  drcum- 
scribed  range.  It  was  first  observed  in  the  autumn  of  1894,  when 
it  was  collected  by  the  writer  in  a  wet  meadow,  some  seven  miles 
from  Laramie,  in  a  soil  strong  with  alkali,  receiving  seepage 
water  from  an  irrigation  ditch.  A  very  rank  growth,  resulting  in 
long,  lax  and  sparsely  flowered  stems  had  been  attained.  Obser- 
vations upon  it  in  1895  in  the  same  and|other  localities  show  that, 
under  normal  conditions,  it  grows  to  only  3-8  inches  in  height;  that 
it  is  nearly  erect,  but  freely  branched  firom  the  base.  This  shorten- 
ing of  the  stems  shows  the  flowers  to  be  numerous  in  proportion  to 
the  size  of  the  plant  and  makes  the  specific  name  hardly  character- 
istic. In  the  original  description  the  ^observation  is  made  that  it  is 
the  first  Tissa  reported  from  the  interior  of  the  continent.  (S)- 
served  only  about  Laramie  and  in  low  alkali  ground.  Seven  Mile 
Lake,  October  15,  1894  (No.  1158);  Laramie,  September  3,  1895 
(No.  1868). 

POBTULACACEiE. 

Portulaca  oleracea,  L.  Sp.  PI.  445  (1753)- 

Becoming   introduced   in  some   localities;  from  Shendan  £xpt 
Fann,  by  the  superintendent,  J.  F.  Lewis,  September  1895. 
Calandrinia  pygmsea,  Gray,  Proc.  Am.  Acad,  viii,  623. 

A    beautiful    little    plant    of    alpine    habitat     Union    Peak, 

August  13,   1894  (No.   1015);  La  Plata  Mines,  August  20,  189$ 

(No.  1778). 

Olaytonia  Caroliniana  seBsilifolia,  Torr.  Pac.  R.  Rep.  iv.  70  (1856). 

Common  on  hillsides  in  rich,  damp  soil.     Laramie  Hills,  May 

12,  1894  (No.  27);  Pole  Creek,  May  18,  1895  (No.  12 19). 
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Clasrtonia  sp.? 

This  may  be  a  reduced   alpine   form   of  the  preceding.     The 
whole  plant  is  small,   1-2  inches  high,  raceme  reduced  to  one  or 
two  flowers  and  the  leaves  more  acutely  lanceolate.     Collected  on 
the  shores  of  a  lake  at  9,000  ft.  on  the  Grand  Teton,  August  21,  ' 
1894  (No.  1061). 

Claytonia  Gliamissoziis,  Esch.  &  Spreng.  Syst.  i,  790  (1825). 

Not  of  frequent  occurrence,  but  sometimes  growing  in  the  great- 
est profusion  on  the  rocky  beds  of  slow-flowing  brooklets;  Sybille 
Creek,   July  8,  1894  (No.  309);  Pole  Creek,  June   30,    1895  (No. 

1337). 
Iiawisia  rediviva,  Pursh,  Fl.  ii,  368  (1814). 

Comparatively  rare,  but  occurring  occasionally  in  profusion 
among  the  sage  brush  on  the  plains,  and  sometimes  in  the  pine 
needles  of  rather  open  woods  in  the  foothills.  Sweetwater  River, 
June  22,  1891,  D.  , McLaren;  Garfield  Peak,  July  29,  1894  (No. 
679);  Cummins,  July  27,  1895  (No.  1545). 

HTFEBICACEJE. 

Hypericum  Sconleri,  Hook.  Fl.  Bor.  Am.  i,  in  (1830).     H.  forma- 
sum  ScouUri,  (Hook.)  Coult. 

Quite  rare;  in   thickets   along   streams.     Sybille   Creek,  July  8, 

1894  (No.  341). 

MALVAGEiE. 

Sidalcea  Candida,  Gray,  PI.  Fendl.  20  and  24. 

Frequent  and  abundant  in  thickets  along  streams  in  the  moun- 
tains at  8,000-9,000  ft.  Centennial  Valley,  September  8,  1891,  B. 
C.  Buffum;  Cummins,  July  31,  1895  (No.  1489). 

Sidalcea  malvsBflora,  Gray,  PI.  Wright,  i,  16  (1852). 

Habitat  and  localities  similar  to  those  of  the  preceding;  possibly 
of  more  frequent  occurrence,  the  two  species  sometimes  growing 
together.     Saratoga,  July  2,  1893,  J.  D.  Parker;  Cummins,  July  28, 

1895  (No.  1463). 

MalTastnun  coccinenm,  Gray,  Mem.  Am.  Acad,  iv,  21  (1848). 

A  common  weed  on  the  plains,  in  fields  and  fence  corners. 
University  Campus,  June  22,  1894  (No.  280). 
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Sphsralcea  acerifolia,  Nutt.  T.  &  G.  Fl.  N.  A.  i,  228  (1838). 

Not  abundant  but  widely  distributed;  in  open  woods  at  8,000- 
9,<x>o  ft.  Union  Pass,  August  10,  1894  (No.  873);  Centennial  Val- 
ley, August  17,  1895  (No.  1727). 

Sphseralcea  Mnnroana,  Spach.  Proc.  Am.  Acad,  xxii,  292  (1887). 

Laramie,  September  i,  1893;  Sheridan  Experiment  Farm,  Sei>- 
tember  1895. 

LINAOEJE. 

Linnm  Kingii,  Watson,  King  Rep.  v,  49  (1871). 

A  few  specimens  of  this  species  were  secured  by  Prof  Buffum  in 
1892,  but  without  data;  probably  collected  late  in  June,  near  Elk 
Mountain. 
Linnin  perenne,  L.  Sp.  PI.  277  (1753).    L.  LewUii,  Pursh. 

Remarkably  abundant  and  luxuriant  throughout  the  state.  Found 
on  dry,  rocky  ridges  as  well  as  on  rich  hillsides  and  valleys.  The 
valley  of  Bacon  Creek  in  August  presents  the  appearance  of  a  fai 
field.  Laramie,  June  12,  1894  (No.  241);  Union  Pass  and  Bacon 
Creek,  August  1894  (No.  866). 
Lintim  rigidum,  Pursh,  Fl.  Am.  Sept.  210  (18 14). 

Common  in  the  eastern  part  of  the  state.  Inyan  Kara  Divide, 
August  29,  1892,  B.  C.  Buffum;  Wheatland,  July  9,  1894  (No.  384). 

QEBANIACEiE. 

Geranium  csBBpitosum,  James,  Long's  Exped.  ii,  3. 

Very  frequent  in  the  Laramie  Hills,  growing  in  scattered  clumps 
on  rocky  ridges.  By  B.  C.  Buffum  in  1892;  Telephone  Canon, 
June  15,  1894  (No.  233). 

Geranium  Fremonti,  Torr.  Gray,  PI.  Fendl.  26. 

Rare,  observed  but  once;  Union  Pass,  August  11,  1894  (No.  824). 

Geranium  Bichardsoni,  Fisch.  Mey.  Ind.  Sem.  Petr.  iv,  37. 

Frequent  in  the  south-eastern  part  of  the  state  at  least;  along 
streams  and  in  damp  thickets.  Pole  Creek,  June  2,  1894  (No.  132); 
near  Table  Mountain,  July  i,  1895  (No.  1403). 

Ozalis  stricta,  L.  Sp.  Pi.  281  (i7S3)- 

This  is  the  only  species  so  far  found  in  the  state  and  this  bat 
once.     Whalen  Canon,  July  18,  1894  (No.  522). 
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OELASTBAGEiE. 

Pachystima  M3rr8iiiit6S,  Raf.  Am.  Month.  Mag.  176  (18 19). 

Occiirring  on  the  sides  of  wooded  mounlains.  Tetons,  August 
22,  1894  (No.  977),  at  7,500  ft. 

BHAMNACEJE. 

Oeanothus  Fendleri,  Gray  PI.  Fendl.  29  (1849). 

Very  rare,  a  single  clump  of  it  in  an  open  valley,  Laramie  Peak, 
August  8,  1895  (No.  1637.) 

Ceanotlms  velutinns,  Dougl.  Hook.  Fl.  Bor.  Am.  i,  125  (1830). 

Presumably  throughout  the  state;  dry  canon-sides;  Beaver  Creek 
by  B.  C.  Buffum,  July  17,  1892;  Tetons,  August  21,  1894  (No.  948); 
Cummins,  July  31,  1895  (No.  1542). 

VITAGE^. 

Yitis  rip^ria,  Michx.  Fl.  ii,  231.     Wild  Grape, 

This  was  collected  in  fruit  not  yet  ripe,  in  one  locality  only;  on 
the  banks  of  the  Platte  River,  Fairbanks,  July  14,  1894  (No.  468). 

Ampelopsis  quinquefolia,   Michx.   Fl.  Bor.  Am.  i,   160  (1803)  Par- 
thenocissus  quinqtiefolia,  (L.)  Planch. 

Quite  rare  in  the  state,  possibly  not  found  in  the  more  elevated 
districts  at  all.     Hartville,  July  16,  1894  (No.  554). 

SAPINDAOE^. 

Acer  glabmm,  Torr.  Ann.  Lye.  N.  Y.  ii,  172  (1826). 

A  common  shrub  on  rocky  hillsides  and  in  the  canons.  Tele- 
phone Canon,  May  23^  1894  (No.  57);  Laramie  Hills  May  25, 
1895  (No.  1236).     Maple, 

Kegnndo  aceroides,  Moench.    Meth.  334  (1794).    Acer  Negundo,  L. 
Occurring  occasionally   along  streams.     Introduced  it  Laramie 
for  shade  and  decorative  purposes.     June   i,   1894  (No.  183);  Big 
Muddy  Creek.  July  26,  1894  (No.  611).     Box  Elder, 

ANAOABDIAOE^. 

Rhus  toxicodendron,  L.  Sp.  PI.  (1753)*     Rhus  radicans,  L. 

Ours  is  the  low  erect  form.  Among  rocks  in  canons  at  5,000- 
6,000  ft.    Table  Mountain,  June  2,  1894  (No.  154);  Hartville,  July 
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1 6,  1894  (No.  557);  noted  also  at  Laramie  Peak,  growing  in  pro- 
fusion in  a  rocky  canon.     Poison  Ivy, 
BhUB  trilobata,  Nutt.  T.  &  G.  Fl.  i,  219  (1838). 

A  low,  spreading  shrub,  frequently  almost  covering  both  sides 
and  summits  of  the  low  rounded  hills  in  the  Laramie  range.  Table 
Mountain,  June  2,  1894  (No.  159);  Blue  Grass  Hills.  July  8,  1894. 
(No.  322);  Laramie  Peak,  August  7,  1895  (No.  1477). 

LEGUMINOSiE. 

Thermopsis  montana,  Nutt.  T.  &  G.  Fl.  i,  388  (1838). 

Not  common,  occurring  on  sandy  creek  banks.  Laramie  River, 
fl.  June  15,  fr.  August  19,  1891.  B.  C.  Buffum. 

Thermopsis  rhombifolia,  Richards.  App.  Frank.  Journ.  13  (1823). 

Abundant  in  sandy  ravines  and  valleys  in  the  hills,  the  great 
patches  of  yellow  standing  out  in  sharp  contrast  to  the  green  grass 
and  white  rocks.  Table  Mountain,  June  2,  1894  (No.  122);  Lara- 
mie Hills,  June  5,  1895  (No.  1240). 

Lnpinus  argenteus,  Pursh,  Fl.  468  (18 14). 

A  widely  distributed  and  common  species  of  this  well  represented 
and  beautiful  genus.  Apparently  at  higher  altitudes  than  the  var. 
following.  Chugwater  Creek,  July  7,  1894  (No.  301):  Meadow 
Creek,  August  9,  1894  (No.  972);  Laramie  Peak,  August  7,  1895 
(No.  1 584). 

Lupinus  argenteus  decnmbens,  Wats.    Proc.  Am.  Acad,  xviii,  532 

(1873). 

On  creek  banks  in  the  hills  and  plains.     Pole   Creek,   June  2, 

1894  (No.  104). 

Lupinus  aridus,  Dougl.  Lindl.  Bot.  Reg.  xv,  1242  (1829). 

On  the  plains  of  the  Sweetwater  River,  by  Geo.  M.  Cordincr, 

September  6,  1894  (No.  1206). 

Lupinus  csespitosus,  Nutt.  T.  &  G.  Fl.  i,  379. 

A  delicate  little  plant  almost  alpine  in  its  habitat;  observed  but 

once;  Union  Peak,  August  13,  1894  (No.  996). 

Lupinus  laxiflorus,  Dougl.  Lindl.  Bot.  Reg.  xiv,  11 40  (1828). 

Frequent  and  sometimes  covering  great   stretches  of  the  sandy 

plain  with  its  characteristic  color.     Blue  Grass  Creek,  July  8,  1894 

(No.  360);  Lusk,  July  21,  1894  (No.  584);  also  west  slope  of  Wind 

River  Mountains,  August  14,  1894. 
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Lnpinas  leucophyllus,  Opugl.  Lindl.  Bot.  Reg.  xiii,  11 24  (1828). 

Our  earliest  Lupine,  found  in  great  profusion  on  moist  hillsides 
among  the  sage  brush  and  even  in  shaded  localities.  Laramie 
Hills,  June  2,  1894  (No.  151). 

LnpiniiB  ornatus,  Dougl.  Lindl.  Bot.  Reg.  xv,  1216  (1829). 

Certainly  deserving  its  name;  abundant  in  the  locality  noted; 
Gros  Ventre  River,  August  16,  1894  (No.  1098). 

Lupinus  parvilloms,  Nutt.  Hook.  &  Am.  Bot.  Beechy,  336. 

Common  along  streams;  Sybille  Creek,  August  8,  1894  (No.  315); 
Table  Mountain,  July  i,  1895  (No.  14 14). 

Lnpinns  Plattensis,  Wats.  Proc  Am.  Acad,  xvii,  124  (1890). 

This  rare  and  beautiful  plant  was  observed  in  two  localities  only. 
Mexican  Mines.  July  20,  1894  (No.  589);  Pole  Creek,  near  Table 
Mountain,  July  i,  1895  (No.  1401). 

Lnpinus  pnsillns,  Pursh,  Fl.  Am.  Sept.  468  (18 14). 

Found  only  on  the  sand  ridges  and  dunes  occurring  occasionally 
on  the  plains  of  eastern  Wyoming.  Platte  River,  July  14,  1894 
(No.  490);  noted  also  south  of  Lusk. 

Iiupinns  Sitgreavesii,  Wats.  Proc.  Am.  Acad,  xiii,  527. 

Occurs  only  at  comparatively  high  altitudes  in  wooded  moun- 
tains. Union  Pass,  August  12,  1894  (No.  896);  frequent  at  9,000 
ft.  and  upward. 

Medicago  sativa,  L.  Sp.  PI.  778  (1753)-  Lucerne,  Alfalfa;  largely 
grown  as  a  forage  plant  in  the  west;  escaped  from  cultivation. 
Laramie,  September  9,  1894  (No.  11 36).  ' 

Melilotns  alba,  Lam.  Encycl.  iv,  63  (1797).     Sweet  Cloven. 

Persisting  in  fallow  or  abandoned  fields.  Laramie,  October  2, 
1894  (No.  1 1 54.) 

Melilotns  officinalis,  (L.)  Lam.  Fl.  France,  ii,  594  (1778). 

Introduced  and  then  persisting  in  abandoned  areas  for  a  number 
of  years,  possibly  indefinitely.  Laramie,  June  23,  1895  (No.  1422). 

Psoralea  argophylla,  Pursh,  Fl.  Am.  Sept.  475  (1814). 

Noted  a  number  of  times  in  eastern  Wyoming;  Platte  River,  July 
14,  1894  (No.  497);  from  Inyan  Kara  Divide  by  B.  C.  Buffum, 
1892,  and  from  Sheridan  by  J.  F.  Lewis,  1895. 
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Fsoralea  lanceolata,  Pursh,  1.  c. 

Frequent  on  the  dry  foothills  along  the  Platte  River.     Fairbanks, 
July  12,  1894  (No.  430);  Orin  Junction,  August   14,   1892,  B.  C. 
BufTum. 
Pfloralea  tenuiflora,  Pursh,  1.  c. 

Our  commonest  Psoralea,  very  abundant  along  the  Platte  and  its 
tributaries.  Laramie  River,  July  10,  1894  (No.  368);  Blue  Grass 
Creek,  July  8,  1894  (No.  306), 

Trifdlium  dasyphyllaiii,  T.  &  G.  Fl.  N.  A.  i,  315. 

This  fine  caespitose  species  almost  clothes  some  of  the  otherwise 
naked  rocky  ledges  in  the  Laramie  foothills.  Some  specimens  secured 
at  Laramie  Peak  are  quite  erect  with  longer  and  less  pubescent 
leaves.     Laramie,  May  25,  1894  (No.  68);  June  5,  1895  (No.  1243). 

Trifolium  gymnocarpon,  Nutt.  T.  &  G.  Fl.  i,  320. 

A  rare  and  inconspicuous  little  plant,  blossoming  in  late  spring 
and  shortly  disappearing.  Laramie,  June  9,  1894  (No.  216);  Ex- 
periment Farm,  May  23,  1895  (No.  1230). 

Trifolium  longipes,  Nutt.  T.  &  G.  Fl.  i,  314  and  691. 

Frequent  in  the  mountains  at  8,000-9.000  ft.  Specimens  from 
Saratoga  and  Bald  Mountain;  also  Union  Pass,  August  13;  189$ 
(No.  1025). 

Trifolium  longipes  rellezum,  n.  var. 

This  has  the  general  habit  of  T,  longipes  but  the  flowers  are  at 
length  quite  reflexed;  calyx  lobes  shorter  and  less  villous.  On  the 
banks  of  Wind  River  at  the  foot  of  Union  Pass,  August  9.  1894 
(No.  918). 

Trifolium  Parryi,  Gray,  Am.  Journ.  Sci.  ii,  33. 

Rare,  in  open  spruce  woods.  Medicine  Bow  Mountains.  Augns^ 
21,  1895  (No.  1764). 

Trifolium  pratense,  L.  Sp.  PI.  768  (1753).    Red  Ciover, 

Trifolium  repens,  L.  Sp.  PI.  767  (1753)- 

This  and  the  preceding  becoming  naturalized  along  irrigation 
ditches,  in  the  streets  and  elsewhere.  Laramie,  September  15, 
1894.      White  Clover. 

Amorpha  fruiticosa,  L.  Sp.  PI.  713  (1753). 

Frequent  on  the  banks  of  the  Platte  in  the  eastern  part  of  the 
state.     Fairbanks,  July  13,  1894  (No.  438). 
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J>alea  anrea,  Nutt.  Fras.  Cat.  (18x3).     Parosela  aurea,  (Nutt.)  Britton. 
Very  rare;  on  the  plains  of  the  Platte;  Fairbanks,  July  11,  1894 
(No.  390). 
Petalostemon  Candidas,  Michx.  Fl.  Bor.  Am.  ii,  49  (1803).     Kuhnis- 
t£ra  Candida,  (Willd.)  Kuntze. 

Occasional,  on  the  dry  hills  and  plains  bordering  on  the  Platte. 
Orin  Junction,  August  14,  1891,  B.  C.  Buffum. 

Petalostemon  moltifloms,  Nutt.  Joum.  Phil.  Acad,  vii,  92  (1834). 

This  seems  to  be  a  much-named  plant  and  illustrates  nicely  the 
stability  that  our  nomenclature  is  acquiring.  The  new  Check  List 
gives  Kuhnistera  multifiora,  (Nutt.)  Heller,  and,  if  I  understand  Mr. 
Rydberg  rightly,  his  new  name,  Kuhnistera,  Candida  multiflcra, 
(Nutt.),  Contrib.  Nat*l  Herb,  iii,  3.  (1895),  is  also  the  same.  From 
the  specimens  at  hand  I  am  inclined  to  think  that  Mr.  Rydberg  is 
right  in  reducing  the  form  to  a  variety.  On  the  other  hand  his 
variety  occidentalis  does  not  seem  to  differ  in  any  important  respect 
from  his  multiflora,  judging  by  his  descriptions.  Some  specimens 
at  liand  will  fall  nicely  under  either. 

Very  frequent  in  the  Laramie  Hills  and  the  foothills  bordering  on 
the  Platte,  July  9,  1894  (No.  330);  Inyan  Kara  Divide  by  B.  C. 
Buffum. 

Petalostemon  Violaceus,  Michx.  Fl.  Bor.  Am.  ii,  50  (1803).     Kuhn- 
istera purpurea,  (Vent.)  MacM. 

Habitat   and  localities   much   the  same   as   for  the  preceding. 
Orin  Junction,  July   14,    189 1,  B.    C.  Buffum;  Platte  Hills,  July  9, 
1894  (No.  331). 
Astragalns  adsurgens,  Pall.  Astrag.  40,  t,  31  (1800).     A,  Laxmanni, 
Jacq. 

Remarkably  abundant  in  the  south-eastern  part  of  the  state, 
occupying  dry,  stony  or  gravelly  ridges  on  the  plains  or  in  the  foot- 
hiUs. 

Wallace  Creek,  July  29,  1894  (No.  646);  Cummins,  July  30.  1895 
(No.  1 5 14);  at  Laramie  at  various  times. 
Astragalus  alpinus,  L.  Sp.  PI.  760  (1753)- 

Probably  frequent  in  the  higher  mountain  valleys;  Pole  Creek, 
June  3,  1894  (No.  174);  Union  Pass,  August  11,  1894  (No.  840). 
Unusually  large  specimens  with  leaves  varying  from  elliptical  to 
obcordate  were  obtained  on  Union  Peak,  August  13,  1894  (No.  993). 
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Afltragalns  bisulcatus,  Gray,  Pac.  R.  Rep.  xii,  42  (1860.) 

A  very  common  species  on  the  plains  and  in  the  foothills;  Lara- 
mie, June  19,  1894  (No.  266);  Garfield  Peak.  July  29,  1895  (No. 
682);  other  numbers  are  1316  and  1435. 

AstragalUB  GanadensiB,  L.  Sp.  PI.  757  (1753).     A,  Carotinianus,  L. 
Possibly  confined  to  the  eastern  part  of  the  state. 
Lusk,  July  21,   1894  (No.  582);  Laramie  Peak,  August  7,  1895 
(No.  1597). 

Astragalus  caryocarpns,  Ker.  Bot.  Reg.  t,  176  (1816).    A,  crasstcar- 
puSt  Nutt. 

Infrequent;  on  the  Laramie  plains  and  on  the  east  slopes  of  the 
Laramie  range.  Pole  Creek,  June  2,  1894  (No.  162);  Laramie, 
June  25,  1894  (No.  201). 

Astragalus  convalarios,  Greene. 

I  am  unable  to  cite  the  publication  of  this;  the  name  was  com- 
municated by  Prof.  Sheldon;  probably  rare;  Union  Pass.  August 
10,  1894  (Nos.   743  and  869). 

Astragalus  Drummondii,  Dougl.   Hook.  Fl.   Bor.  Am.  i,  153  (1833). 

Frequent  nt  the  foothills  throughout  the  state;  Pole  Creek,  June 

2,  1894  (No.  86);  Upper  Wind  River,  August  10,  1894  (No.  763). 

Astragalus  flezuosus,  Dougl. ,  in  Don.  Gen.  Syst.  Gard.  and  Bot.  ii. 
256  (1832). 

On  wet,  fertile  creek  banks;  Chugwater,  July  7,  1894  (No.  422); 
Pole  Creek,  July  1,  1895  (No.  1352). 

Astragalus  frigidus  Americanus,  Watson,  Index,  i.  193. 

Very  rare;  South  Fork,  Crazy  Woman  Creek,  August  7,  1892,  B. 
C.  Buffum. 

Astragalus  giganteus,  Sheld.  Bull.  Minn.  Geol.  and  Nat.  Hist.  Surv. 
ix.  65  (894). 

Infrequent;  Bald  Mountain,  August  15,  1892;  Green  River, 
August  26,  1894  (No.  1047). 

Astragalus  hypoglottis,  L.  Mant.  if,  274  (1771). 

Frequent  and  abundant  in  wet  meadows  and  along  streams  in 
our  whole  range.  Saratoga.  July  6,  1891;  Meadow  Creek,  August 
9,  1894  (No.  815).  Fine  specimens  with  ohroleucus  flowers 
obtained  at  Meadow  Creek,  August  9,  1894  (No.  775). 
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Astragalus  Kentrophsrta,  Gray,  Proc.  Acad.  Philad.  60  (1863). 

Probably  belonging  to  the  Pacific  slopes  alone;  on  the  banks  of 
the  Gros  Ventre  River.  August  16,  1894  (No.  1077). 
Astragalus  junceus,  Gray,  Proc.  Am.  Acad,  vi,  230. 

Infrequent;    on   steep,    dry  stony   hillsides;    Saratoga,  June  23, 
1893;  Gros  Ventre  River,  August  17,  1894  (No.  1086). 
Astragalus  lonchocarpus,  Torr.  Pac.  R.  Pep.  iv,  80. 

What  appears  to  be  of  this  species  was  collected  on  Snake  River, 
May  29,  1892,  by  Fred  McCoullough. 
Astragalus  Missourieusis,  Nutt.  Gen.  ii,  99  (1818). 

Abundant  on  the  Laramie  plains  but  in  the  foothills  giving  place 
to  A.  Shortianus,     Laramie,  May  22,  1894  (No.  52);  also  in  1895 
(No.  1227). 
Astragalus  Mortoni,  Nutt.  Joum.  Acad.  Phila.  vii,  19  (1834). 

On  the  Pacific  slope  only,  infrequent;  Gros  Ventre  River,  August 
16,  1894  (No.  1080). 
Astragalus  oroboides  Americanus,  Gray,  Proc.  Am.  Acad,  vi,  205 
(1864).     A.  oroboides,  Hornem. 

Infrequent;  Bacon  Creek,  August  15,  1894  (No.  917). 

Astragalus  pectinatUS,  Dougl.  in  Don.  Gen.  Syst.  Gard.  and  Bot.  ii, 
257  (1832). 

Frequent  and  abundant  on  the  Laramie  Plains;  June  12,  1894 
(No.  217). 

Some  forms  of  it  seem  to  approach  A.  Grayi  so  closely  as  to 
make  it  difficult  to  know  where  to  place  them,  such  as  my  number 
1304  from  Centennial  Valley,  June  9,  1895. 

Astragalus  Purshii,  Dougl.  Hook.  Fl.  Bor.  Am.  i,  152  (1834). 
Of  frequent  occurrence,  but  the  plants  few  and  scattering. 
On  the  Laramie  Plains.  May  23,  1894  (No.  53);  May,  1895  (No. 
1228). 
Astragalus  sericoleucus,  Gray,  Am.  Jour.  Sci.  II,  xxxiii.  410  (1862). 

Frequent  on  the  plains  and  in  the  foothills,  where  it  clothes  the 
otherwise  naked  ground  as  with  a  purple  carpet. 
Laramie,  May  18,  1894  (No.  38). 

Astragalus  Shortianus,  Nutt.  T.  &  G.  Fl.  N.  A  i,  331  (1838). 

On  gravelly,  stony  hillsides ;  frequent  in  the  Laramie  range. 
Telephone  Canon.  May  23,  1894  (No.   54);    Centennial  Valley, 
June  9,  1895  (No.  1286). 
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Afltragalas  BpatulatUB,  Sheld.  Bull.  Minn.  Geol.  &  Nat.  Hist.  Surv. 
ix,  19(1894). 

Very  abundant  both  on  the  plains  and  in  the  foothills. 

Laramie  Hills,  May  16,  1894  (No.  31);  Centennial  Valley,  June 
9,  1895  (No,  1301);  also  a  white  flowered  variety  from  the  latter 
place. 

Astragalus  tenellns,  Pursh.  Fl.  Am.  Sept.  473  (1814). 
Seemingly  throughout  the  state,  in  dry,  sandy  soil. 
Laramie,  June  19,  1894  (No.  267);  Dubois,  August  9,  1894  (No. 
751);  Cummins,  July  26,  1895  (No.  1432). 

Astragalus.     (For  other  numbers  see  appendix). 

Oxjrtropis  deflexa,  D  C.  Prodr.  ii  ,280. 

Infrequent,  in  mountain  Meadows,  at  7,000-8,000  ft;  Union 
Pass,  August  11,  1894  (No.  825);  Laramie  Peak,  August  8,  1895 
(No.  1530). 

Oxytropis  Lamberti,  Pursh,  Fl.  Am.  Sept.  740  (1814).  Spiesia  Lam- 
berti.  (Pursh)  Kuntze. 

The  typical  form  is  not  frequent.  As  far  as  my  observation  goes, 
it  is  confined  to  the  eastern  part  of  the  state.  By  the  typical  form 
is  meant  the  purple -flowered  form  described  in  our  manuals  under 
this  name.     Table  Mountain,  July  1,  1895  (No.  1320). 

Oxytropis  Lambert!  sericea,  Nutt.  T.  &  G.  i,  339  (1838).  Spiesk 
Lamberti  sericea,  (Nutt.)  Rydberg. 

Very  rare;  Laramie,  1893.     Flowers  violet. 

Oxytropis  (Spiesia)  Lamberti  ochroleuca,  n.  var. 

Stout,  grayish,  with  a  close  pubescence  throughout;  very  many 
short  stems  from  the  large  perennial  root,  each  of  which  bears  one 
to  several  long  scape-like  peduncles;  flowers  yellowish-white  witk 
sometimes  a  purple  spot  on  the  keel  petals. 

This  is  the  frequently  mentioned  ochroleucus  flowered  form  of  this 
species,  but  it  certainly,  with  us  at  least,  forms  a  good  and  constant 
variety,  if  not  species.  It  can  always  be  distinguished  by  its 
stouter  habit  throughout,  by  the  densely  lanate  scale-like  stipules, 
by  the  shorter  but  thicker  spike  as  well  as  by  the  very  numerous 
and  crowded  stems  and  scapes.  Exceedingly  abundant;  Pole 
Creek,  June  2,  1894  (No.  119);  Laramie,  June  9,  1895  (No.  1302). 
Loco. 
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Oxytropis  monticola,  Gray.  Proc.  Am.  Acad,  xx,  6. 

Frequent  in  the  vicinity  of  Laramie;    May  23,   18i#4  (No.  60); 
June  9,  1895  (No.  1294). 
Oxytropis  multiceps,  Nutt.  T.  &  G.  Fl.  i.  341  (1838).     SpUsia  multi- 
ceps,  (Nutt.)  Kuntze. 

Very  rare;  on  a  hilltop  of  disintegrated  granite,  near  Horse 
Creek,  June  9,  1894  (No.  214). 

Oxytropis  splendens,  Dougl.  Hook.  Fl.  Bor.  Am.  i,  147  (1833).  Spi- 
esia  spiendens,  (Dougl.)  Kuntze. 

This  truly  splendid  species  is  liot  rare  in  the  grassy  valleys  at 
about  7,000*8.000  ft.  and  sometimes  at  lower  altitudes.  Table 
Mountain,  July  2.  1895  (No.  1391);  Cummins  July29,  1895. 

Oxytropis  sp.  7  (Nos  669  and  928,  see  appendix). 

Olyceria  lepidota,  Pursh,  Fl.  Am.  Sept.  480  (1814). 

Frequent  near  the  Platte  on  the  banks  of  small  ditches  and 
ravines.  Willow  Creek,  July  22,  1894  (No.  627);  Cheyenne, 
August  29,  1 893. 

Hedysamm  boreale,   Nutt.   Gen.   ii,  110  (1818).     H,  Americanumt 
(Michx.)  Britton. 

Probably  infrequent  except  northward;  Union  Pass,  August  10, 
1894  (No.  877). 

Hedysamm  Mackenzii,  Richards,  App.  Frank.  Journ.  17  (1823).     H, 
Afmricanum  Mackenzii,  (Richards.)  Britton. 

Throughout  the  state;  Crazy  Woman  Creek,  August  7,  1892; 
Dubois,  August  9,  1894  (No.  752);  Snake  River,  August  19.  1894 
(No.  1087). 

Vicia  Americana,  Muhl.  Willd.  Sp.  PI.  ii,  1096  (1803). 

Of  frequent  occurrence  in  thickets  on  stream  banks.  Cummins, 
July  29,  1895,  two  forms  of  it.  (Nos.  1450  and  1478). 

Vicia  Americana  tmncata,  Brewer,  Bot.  Cal.  i,  158  (1876). 

More  frequent  than  the  species;  Wheatland,  August  1892.  B.  C. 
Buffum;  Table  Mountain.  June  30,  1895  (No.  1404). 

Vicia  linearis,  (Nutt.)  Greene,  Fl.  Fran.  3  (1891). 

Especially  abundant;  on  sandy  plains  and  creek  valleys  every- 
where. 

Pole  Creek,  June  2,  1894  (No.  92);  Laramie.  June  1.  1894  (No. 
172);  Meadow  Creek.  August  9.  1894  (No.  776). 
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Vicia  cracca,  L.  Sp.  PI.  735  (1753). 

A  chance  introduction  on  the  Laramie  Experiment  Farm,  Sep- 
tember 1895. 

Lathyrus  ornatus,  Nutt.  T.  &  G.  Fl.  N.  A.  i,  277  (1838). 

Members  of  this  genus  are  either  very  rare  or  the  right  localities 
have  not  yet  been  visited.  A  specimen  in  the  herbarium  from 
Cheyenne,  by  Miss  Helen  Furniss,  June  1892. 

BOSACEiE. 

Pmnug  Americana,  Marsh,  Arb.  Am.  ill  (1785). 

Rare  in  the  southeastern  part  of  the  state  and  probably  infrequent 
everywhere  except  in  the  lower  altitudes  of  the  northeastern  part, 
where  it  is  reported  very  plentiful. 

Fairbanks.  July  18,  1894  (No..572).      Wild Pium. 

Prunus  demissa,  Walp.  Rep.  ii,  10  (1843). 

This  and  the  succeeding  species  have  so  much  in  common  that  it 
is  difficult  to  separate  them.  It  may  be  that  none  of  the  specimens 
are  P,  Virginiana,  but  rather  only  forms  of  P.  demissa.  Common 
on  dry  creek  banks  in  the  hills. 

Telephone  Canon,  June  15,  1894  (No.  230);  Table  Mountain. 
June  30.  1895  (No.  1402).      Wild  Cherry,  Choke  Cherry. 

PrunuB  Virginiana,  L.  Sp.  PI.  473  (1753). 

Teton  Mountains,  August  21,  1894  (No.  943).  and  by  B.  C  Buf- 
fum.  1892. 

Spirea  arbuscula,  Greene,  Erythea,  iii,  63  (1895). 

Infrequent  and,  I  think,  found  only  at  high  elevations,  8.000  ft. 
and  upward. 

Teton  Mountains,  August  21,  1894  (No.  941). 

Spirea  discolor  dumosa,  Watson,  Pursh  Fl.  342  (1814). 

A  handsome  shrub,  common  on  rocky  ledges  at  8.000  ft.  and 
upward. 

Casper  Mountain,  July  26.  1894  (No.  607)  ;  Garfield  Peak,  July 
29,  1894  (No.  657);  also  observed  at  Laramte  Peak  and  in  the 
Medicine  Bow  Mountains  in  1895. 

Spirea  lucida,  Dougl. 

Very  rare  in  the  state. 

Teton  Mountains,  August  21,  1894  (No.  949). 
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PhyBOcarpus  Torreyi,  Maxim.   Neillia    Torreyi,  Watson,  Proc.  Am. 
Acad,  xi,  136. 

Common  in  the  hills  and  mountains. 

Table  Mountain,  June  2,  1894  (No.  116);  Platte  River,  July  14, 

1894  (No.  490). 

Balms  Nntkanns,  Mocino,  Lindl.  Bot.  Reg.  1. 1368  (1830). 
Not  common  in  the  parts  of  the  state  collected. 
Teton   Mountains,    August    21,    1894,    and    Centennial    Hills, 
August  18.  1895  (No.  1676).     Thimbie-berry, 
Bubus  strigosua,  Michx.  Fl.  i,  29T  (1803). 

The  Red  Raspberry,  growing  in  the  "greatest  profusion  on  rocky 
and  partially  wooded  hillsides,  especially  on  ground  once  burned 
over.     Immensely  productive. 

Union  Peak,  August  13,  1894  (No.    997).     Cummins,  July  31 

1895  (No.  1476). 

Pnrsliia  tridentata,,  D  C.  Trans.  Linn.  Soc.  12,  157. 

A  scragly  prostrate  shrub,  common  on  low  hilltops  and  hillsides. 
Pole  Creek,  June  2,  1894  (No.  82);  Wallace  Creek,   July   29, 
1894  (No.  676);  Centennial  Valley,  June  9,  1895  (No.  1270), 

Oercocarpus  parvifoliua,  H.  &  A.  Bot.  Bcechey,  337  (1841). 

This  may  be  called  the  most  characteristic  shrub  of  stony  foot- 
hills. 

Laramie  Hills,  June  15,   1894  (No.   237);  Platte  Hills,  July  14, 

1894  (No.  462).     Mountain  Mahogany, 
Geun  macrophyllam,  Willd.  Enum.  i,  557  (1809). 

Mr.  Rydberg*  suggests  the  probability  that  this  and  the  following 
•     are  varieties  of  the  same  species.     The  specimens  before  me,  how- 
ever, seem  perfectly  distinct.     Near  streams. 

Bacon  Creek,  August  15,  1894  (No.   920);    Cummins,  July  30, 

1895  (No.  1576). 

'Genm  strictum,  Ait.  Hort.  Kew.  ii,  217  (1789). 
Same  habitat  as  the  preceding. 

Sybille  Creek,  July  8,  1894  (No.  407);  Cummins,  July  30.  1895 
(No.  1517). 
Oeum  triflornm,  Pursh,  Fl.  736  (1814). 

This  fine  species  is  common  in  wet  valleys  at  7,000-9,000  ft.  Our 
manuals  fail  to  note  that  the  style  is  jointed  in  the  middle  in  young 


•Contrib.  Natl.  Herb,  iii,  3, 157  (1895). 
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specimens,  but  as  the  apical  portion  is  early  deciduous  it  appears 
perfectly  straight  in  maturer  blossoms. 

Union  Pass,  August  11,  1894  (No.  829);  Saw  Mill  Creek,  May 
25,  1895  (No.  1258). 

Fragaria  vesca  Americana.  Porter,  Bull.  Torr.  Bot.  Club,  xvii,  15 
(1890). 

In  mountain  meadows  and  valleys,  in  parks  and  on  wet  hillsides 
everywhere.  '  Sometimes  fruiting  abundantly,  the  berries  small  but 
sweet. 

Horse  Creek,  June  9,  1894  (J^o.  207).     Strawberry, 

Fragaria  VirginianalUinoBnsis,  Prince,  Gray  Man  £d.  5,  155  (1867). 
This  species  is  rare,  at  least  about  Laramie,  but  specimens  col- 
lected by  A.  H.  Danielson  near  Jelm  Mountain,  May,  1895,  seem  U> 
be  of  this  form  (No.  1209). 
Potentilla  anserina,  L.  Sp.  PI.  495  (1753). 

Common  in  wet  soils,  especially  near  slightly  alkali  marshes.. 
Laramie  all  summer. 

Collected  on  Green  River,  August  26,  1894  (No.  1039). 

Potentilla  argnta,  Pursh,  Fl.  Am.  Sept.  736  (1814). 

Forming  immense  yellow  patches  among  the  rocks  in  the  hills» 
A  fine  plant. 

Pole  Creek  Hills,  June  2,   1894  (No.  95);  June  30,  1895  (No. 
1351). 
Potentilla  dissecta,  Pursh,  Fl.  Am.  Sept.  (1814). 

This  fine  species  is  probably  confined  to  high  elevations. 

Teton  Mountains,  August  22,  1894  (No.  970);  LaPlata  Mines^ 
August  20,  1895  (No.  1773). 

PotentiUa  fruticosa,  L.  Sp.  PI.  495  (1753). 

Common  on  the  banks  of  mountain  streams. 

Wind  River,  August  9,  1894  (No.  748);  Little  Sandy,  August  30,. 

1894  (No.  1127). 

Potentilla  glandulosa,  Lindl.  Bot.  Reg.  xix,  t.  1583  (1833). 
Occasional  along  streams  in  sandy  loam. 
Union  Pass,  August  12,  1894  (No.   867);    Cummins,  July  30»^ 

1895  (No.  1493). 

Potentilla  gracilis,  Dougl.  Hook.  Bot.  Mag.  (1830). 

This  is  a  most  polymorphous  species,  the  forms  of  it  difTering 
strikingly  as  to  tomentum,  hirsuteness,  leaf  margin,  etc.    It  seems- 
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probable  that  a  careful  examination  will  show  at  least  some  varie- 
ties which  ought  to  be  separated  from  the  species.  In  wet  meadows 
and  along  mountain  streams. 

Laramie  River,  July  9,  1894  (No.  325);  Wallace  Creek,  July  29, 
1894  (No.  665);  Wind  River  Mountains,  August  13,  1894  (No. 
931);  Table  Mountain,  June  30,  1895  (No.  1347);  La  Plata  Mines, 
August  21,  1896  (No.  1821). 

Fotentilla  gracilis  fastigiata,  Watson,  Proc.  Am.  Acad,  viii,  557 
(1873). 

Union  Pass,  August  13,  1894  (No.  990);  Centennial  Valley,  Au- 
gust 25.  1895  (No.  1858). 

Potentilla  gracilis  flabelliformis,  Torn  &  Gray,  Fl.  (1838). 

A  rare  and  beautiful  plant,  the  deeply  pinnatifid  leaflets  densely 
white  tomentose  on  the  lower  surface. 

Meadow  Creek,  August  9,  1894  (No.  786). 

Potentilla  Hippiana,  Lehm.  Nov.  Stirp.  Pug.  ii,  197  (1&30). 
Very  common  on  rocky  slopes  and  hills. 

Laramie  Hills,  July  7,  1894  (No.  410);  Garfield  Peak,  July  29» 
(No.  651);  Table  Mountain,  June  29,  1895  (No.  1368). 

Potentilla  Hippiana  pulcherrimai  Watson,  Proc.  Am.  Acad.  viii.  555 
(1873).     Potentilla pukkerrima,  Lfchm. 

This  is  not  common,  and  seems  to  have  affinities  with  P,  gracilis, 
P,  Pennsylvanica  and  P.  Hippiana, 

La  Plata  Mines,  August  22,  1895  (No.  1789). 

Potentilla  luuniAisa,  Nutt.  Gen.  i,  330  (1818). 

Common  early  in  the  year  on  gravelly  hillsides. 

Laramie  HUls.  June  2,  1894  (No.  99);  May  18,  1895  (No.  1216). 

Potentilla  Norvegica,  L.  Sp.  PI.  499  (1753).    P,  Monspeliensis,  L. 

Apparently  throughout  the  state. 

Platte  River  and  Willow  Creek,  July  1894  (Nos.  502  and  565); 
Laramie,  September  16,  1894  (No.  1143);  Cummins,  July  30,  1895 
(No.  1474). 

Potentilla  Pennsylyapica,  L.  Mant.  76  (1767). 
Observed  but  once. 
Bessemer,  on  the  Platte  River,  July  26.  1894  (No.  612). 

IPotentiUa  Pennsylvanica  strigosa,  Pursh,  Fl.  Am.  Sept.  356  (1814). 
In  rather  dry  valleys;  more  frequent  than  the  species. 
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Whalen  Canon,  July  18. 1894  (No.  525);  Cummins  July  30, 1895 
(No.  1545). 
Potentilla  Plattensis,  T.  &  G.  Fl.  i,  439  (1838). 

On  sandy  flats  bordering  on  streams. 

Horse  Creek,  June  9,  1894  (No.  206);  Laramie  River.  June  19, 
1894  (No.  265). 

Potentilla  pinnatisecta,  n.  sp. 

This  form  should  not  have  been  suppressed.  In  Watson's  King's 
Report  it  appears  as  P,  dvuersifolia  pinnatisecta.  The  points  upon 
which  he  based  the  variety  are  well  taken  but  not  strongly  enough 
emphasized.  The  following,  it  seems  to  me,  justify  the  separation 
of  this  form  from  P,  Plattensis  as  a  distinct  species.  P.  Piatiemu 
has  been  repeatedly  observed  but  only  on  bottom  lands  near 
streams  and,  I  think,  thus  far,  with  one  exception.*  only  on  stitams 
tributary  to  the  Platte.  P.  pinnatisecta  is  strictly  alpine.  The  speci- 
mens before  me  were  collected  on  the  naked  summits  of  the  Medi- 
cine Bow  Mountains,  above  timber  line  at  about  11.500  feet,  gronr- 
ing  among  the  rocks  in  the  most  bleak  and  barren  places. 

The  two  differ  markedly  in  habit  as  well  as  in  habitat.  P.  Platt- 
ensis is  decumbent  at  base,  with  branches  diffuse  or  loosely  spread- 
ing. P.  pinnatisecta,  while  its  branches  are  slightly  decumbent  at 
base,  yet  the  plant  as  a  whole  may  be  spoken  of  as  strictly  erect 
The  cymes  are  more  regular  and  more  open.  The  leaves  are 
longer,  leaflets  less  crowded  and  inclined  to  be  pedatdy  parted 
rather  than  pinately,  strictly  cuneate  at  base.  Leaves  largely  rad- 
ical, those  on  the  stem  greatly  reduced.  Petioles  and  stems  nearly 
glabrous  with  a  brownish  glaucus  hue.  Leaves  glabrous  on  the 
upper  surface,  softly  silky  villous  on  the  lower.  The  plant  5-8  inches 
high. 
Potentilla  supina,  Michx.  Fl.  Bor.  Am.  i,  304  (1803).  P.  paradcxi, 
Nutt. 

Not  of  frequent  occurrence;  Hartville,  July  16,  1894  (No.  555): 
Cummins,  July  28,  1895  (No.  1525). 

Sibbaldia  procumbens,  L.  Sp.  PI.  284  (1753). 

Frequent  at  high  altitudes,  10,000  ft.  and  upward.  Union  Peak. 
August  13,  1894  (No.  1010);  La  Plata  Mines,  August  23,  1895  (No. 
1799). 


*Bot.  Death  Valley  Exped.  Contrib.  Natl.  Herb,  iv,  112  (1898. 
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Chamsrhodos  erecta,  Bunge.  Ledeb.  Fl.  Alt.  i,  431. 

Observed  but  once  but  then  in  the  greatest  abundance,  on  a 
sand-bar  of  the  Laramie  River,  June  18,  1894  (No.  261). 

Agrimonia  Enpatoria,  L.  Walt.  Fl.  Car.   131  (1788).    A,  Striata, 
Michx. 

Not  at  all  common;  Laramie  Peak,  on  a  wooded  stream.  August 
9,  1895  (No.  1653). 

]EU>sa  acicularis,  Lindl.  Ros.  Monog.  44.  t.  8  (1320). 

Found  most  frequently  at  the  foot  of  dry,  clayey  creek  banks. 
Pole  Creek.  June  2,  1894  (No.   134);  Centennial  Valley,  August 
18,  1895  (No.  1697). 

Sosa  Arkansana,  Porter,  Syn.  Fl.  Col.  38  (1874). 

A  fine  species  often  met  with  in  wet  ravines  in  the  mountains. 
Mexican  Mines,  July  20,  1894  (No.  567);  Table  Mountain,  June 
30,  1895  (No.  1336). 

Boaa  blanda,  Ait.  Hort.  Kew.  ii,  202  (1779). 

Rather  common  in  canons  and  the  adjacent  hillsides. 
Whalen  Canon,  July  18,  1894  (No.  520);  Table  Mountain,  June 
30,  1895  (No.  1343). 

Bosa  Fendleri,  Crepin,  Prim.  Monog.  Ros.  452  (1874). 
Probably  quite  rare  in  the  state, 
Boulder  Creek,  August  27,  1894  (No.  1101). 

« 

Sosa  8a3ri,  Schwein.  Keating,  Long's  Exped.  Appx.  113. 

I  note  that  recently  this  has  been  made  a  synonym  for  R.  acicu- 
laris,  but  in  Watson's  Rev.  Ros.  N.  A.  340  (1885),  the  two  forms 
are  kept  distinct.  If  the  two  forms  before  me  are  correctly  deter- 
mined he  is  amply  justified  in  doing  so. 

Table  Mountain,  June  30,  1895  (No.  1643).  Also  by  B.  C.  Buf- 
fum,  June  6,  1892. 

Rosa  Woodsii,  Lindl.  Ros.  Monog.  21  (1820). 

A  small  form,  common,  in  the  dry  hills  and  sandy  ravines,  in- 
clined to  be  prostrate. 

Laramie  Hills,  June  12,  1894  (No.  242). 

Pyms  sambncifolia,  Cham.  &  Schlecht.    Linnaea,  ii.  (1827).     Sorbus 
sambucifolia,  Roem. 

Rather  rare;  Teton  Mountains,  August  22,  1894  (No.  982);  also 
from  the  Centennial  Valley,  by  B.  C.  Buffum. 
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OratsBgus  Douglasii,  Lindl.  Bot.  Reg.  21,  t,  (1810). 

Very  scarce,  only  a  few  specimens  observed  in  one  locality. 
These  are  not  typical,  yet  can  hardly  belong  to  the  following  species 
though  approaching  it  more  closely  than  any  other. 

Casper.  July  25.  1894  (No.  606).     Hawthorn, 

Oratagus  rivularis,  Nutt.  T.  &G.  Fl.  i,  464  (1840). 

Of  rather  frequent  occurrence  on  some  streams. 

Gros  Ventre  River  August  22,  1894  (No.  1066). 
Amelanchier  alnifolia,  Nutt.  Joum.  Acad.  Phila.  viii,  22  (183(). 

Very  common  in  the  foothills  and  along  streams. 

Telephone  Canon,  June  2,  1894  (No.  117). 
Amelanchier  pumila,  Nutt.  Roem.  Syn.  Monog.  iii,  145. 

Prof.  E.  L.  Greene,  of  Catholic  University,  Washington,  D.  C, 
writes  me  that  in  1893  I  sent  him  some  material  as  A,  ahiifi^, 
which,  on  examination,  proves  to  be  the  long  suppressed  ^. /tf- 
miia  of  which  he  writes  as  follows:  '*  It  may  be  recognized  by  its 
being  perfectly  glabrous;  by  having  much  longer  and  narrower 
petals  and  by  having  its  leaves  serrate  almost  from  base  to  apex, 
whereas  A.  alnifolia  has  its  leaves  serrate  only  from  the  middle 
upwards." 

On  exammation  of  the  material  in  our  herbarium  I  find  that  oar 
1893  material  answers  to  this  description  of  A,  purnila  perfectly. 

Laramie  Hills,  May  1893.     Sennce  Berry, 

SAXIFBAQAORfi. 

Sazifiraga  bronchiaUs,  L.  Sp.  PI.  i,  400  (1753). 

Teton  Mountains,  at  high  elevations,  August  21.  1894  (No.  976). 
Baxifraga  Jamesii,  Torr.  Ann.  Lye.  N.  Y.  ii,  204. 

This   rare  species   was    observed  but  once.     Jackson's    Hole, 
August  22,  1894  (No.  971). 
Sazifraga  integrifolia,  Hook.  Fl.  Bor.  Am.  i,  249  (1834). 

Grassy  places  in  the  mountains,  but  not  at  all  common. 
Bald  Mountain,  August  16.  1892,  B.   C.   Buffum;  Union  Pass. 
August  10,  1894  (No.  930). 

nivalis,  L.  Sp.  PI.  i,  401  (1753). 
This  species  is  not  strictly  alpine  if  this  idea  be  represented  solely 
by  altitude.     Common,  and  blossoming  in   May  at  7,000  ft.,  and 
successively  throughout  the  season  at  higher  and  higher  altitudes. 
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Wind  River  Mountains,  July  20,  1892,  B.  C.  Buffum;  Pole  Creek. 
June  2,  1894  (No.  127);  La  Plata  Mines,  August  22,  1895. 

Saxifraga  punctata,  L.  Sp.  PI.  401  (1753). 

Frequent  in  wet,  shaded  ravines  at  high  elevations. 
Union  Pass,  August  12,   1894  (No.  843),  also  from  Bald  Moun- 
tain, by  B.  C.  Buffum. 

Saxifraga  Virginiensis,  Michx.  Fl.  Bor.  Am.  i,  269  (1803). 

This  is  less  common  than  S,  nivalis  which  it  closely  resembles. 
In  the  lower  valleys  of  the  state.     Bald  Mountain,  August  15, 
1 892.  by  B.  C.  Buffum. 

Tellima  tenella,  Walp.  Kept,  ii,  371  (1843). 
Rare,  on  the  sandy  slopes  of  valleys. 

Horse  Creek,  June  11,  1892;  Bald  Mountain,  August  15,  1892, 
B.  C.  Buffum. 

Hitella  pentandra,  Hook.  Bot.  Mag.  Ivi,  t.  2933  (1829). 
Frequent  in  damp  ravines  in  the  mountains. 
Teton  Mountains,   August   21,   1894  (No.  944);  Laramie  Peak, 
August  8,  1895  (No.  1623). 

Mitella  tiifida,  Graham,  var.  integripetala,  Rose. 

This  new  variety  is  founded  upon  material  collected  by  B.  C. 
Buffum,  and  sent  by  myself  to  Dr.  J.  N.  Rose,  who  named  it  and  I 
suppose  published  it,  but  I  am  unable  to  cite  the  publication.  It 
differs  from  the  species  mainly  in  its  entire  petals  and  its  leaves, 
which  are  incisely  dentate  rather  than  crenate  dentate.  Certainly 
very  rare. 

Bald  Mountain,  August  15,  1892. 

Henchera  parviflora,  Nutt.  T.  &  G.  Fl.  i.  581  (1838). 

Very  common  on  stony  ridges  and  hillsides  in  the  Laramie  range. 
Pole  Creek,  June  2,  1894  (No.    163);    Table  Mountain,  June  28, 
J  895  (No.  1344);  also  observed  in  the  Medicine  Bow  Mountains, 
August  1895. 

» 

Parnassia  fimbriatai  Banks,  in  Koenig  &  Sims,  Ann.  Bot.  i,  391 
(1 805). 

Along  streams  and  in  wet  thickets  at  high  altitudes. 

Head  of  Green  River,  August  26,  1894  (No.  1034);  La  Plata 
Mines,  August  22,  1895  (No.  1803). 
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Pamasgia  palastris,  L.  Sp.  PL  273  (1753). 

Quite  rare  and  not  readily  distinguished  from  the  next  except  by 
the  cordate  leaves. 

Bald  Mountain,  August  16,  1892,  B.  C.  Buffum. 
PamaBsia  parTiflora,  D  C.  Prodr.  i,  320. 

Rather  common  on  grassy  stream  banks  almost  in  the  water. 
Fort  Washakie.  August  5.  1894  (No.  746). 
Jamesla  Americana,  T.  &  G.  Fl.  i,  593  (1840). 

A  very  handsome  shrub  when  in  blossom.  Rare;  in  rocky 
canons. 

From  Saratoga  by  B.  C.  BufTum,  June  1892;  Table  Mountain. 
July  1,  1895  (No.  1418). 
Sib68  aoreiim,  Pursh.  Fl.  164  (1814). 

Common  in  the  canons  of  the  Platte,  where  the  black  fruited 
form  seems  to  predominate.  Introduced  in  Laramie  as  an  orna- 
mental shrub. 

Fairbanks,  July  18,  1894    (No.   571).      Missouri  or   Flcwering 
Currant, 
Bibes  auretun  chrysococcas,  Rydberg,  Fl.  Neb.  xxi,  71  (1895). 

Mr.  Rydberg  founds  this  variety  upon  the  character  of  the  fruit 
It  is  what  has  been  called  the  yellow  fruited  form  of  the  preceding. 
Noted  by  Mr.  Rydberg,  it  may  again  be  stated  that  there  is  no  dis- 
cernible difference  between  the  flowers  and  leaves  of  the  two  forms, 
but  the  fruits  are  strikingly  different,  and  apparently  the  difference 
is  constant.  The  variety  is  very  common  in  the  Platte  canons  at 
.  Fairbanks  and  produces  large,  finely  flavored  berries  in  abundance, 
which  are  gathered  in  large  quantities  for  domestic  use  by  the  itsi- 
dents  of  the  place. 

Fairbanks,  July  18,  1894  (No.  571a).      Yeiiow  Currant, 
Bibes  cerium,  DougL  Trans.  Hort.  Sor.  Lond.  vii,  512  (1830). 

Exceedingly  common  on  dry,  rocky  hillsides  throughout  the  state. 
Laramie  Hills.  May  16,  1894  (No.  30);  May,  1895  (No.  1231). 

Bibes  divaricatum,  Dougl.  Trans.  Hort.  Soc.  Lond.  vii,  515  (1830). 
Presumably  rare;  Union  Pass,  Aug.  10,  1894  (No.  862). 

Bibes  divaricatum  irrigum,  Gray,  Am.  Naturalist,  x,  273. 

Growing  in  great  profusion  in  the  copses  bordering  stream  banks 
and  producing  an  abundance  of  very  acid  but  pleasantly  flavored 
fruit. 
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Pole  Creek,  June  2,  1894  (No.  96).  Observed  in  many  other 
parts  of  the  state,  but  the  borders  of  Wallace  Creek  may  be  spoken 
of  as  one  immeYise  Gooseberry  patch. 

Bibes  floridum,  L*Her.  Sdrp.  i,  4  (Ehrh.  Beitr.  vi.  119). 

Observed  but  once;  Whalen  Canon,  July  18,  1894  (No.  541). 

Bibes  lacustre,  Poir.  Encycl.  Suppl.  ii,  856  (1811). 
Very  common  in  copses  on  canon  streams. 

*reton  Mountains,  August  21,  1894  (No.  938);  Centennial  Valley » 
fls.  June  9,  1895  (No.  1556);  fr.  August  17,  1895  (No.  1689). 

Bibes  lacQstre  panrulum,  Gray,  Bot.  Cal.  i,  206  (1876). 
Frequent  in  wet  thickets  at  subalpine  stations. 
Union  Peak,  August  13,  1894  (No.  1022);  LaPlata  Mines,  August 
23,  1895  (No.  1801). 

Bibes  lacustre  nw^e,  (7)  Gray,  Bot.  Cal.  i.  206  (1876). 

My  specimens  are  clearly  a  variety  of  R,  lacustre ^  but  as  I  have 
no  description  of  this  variety  I  put  it  here  tentatively.  It  has  larger 
fruits  and  is  more  softly  pubescent  than  the  species. 

Union  Pass,  August  13,  1894  (No.  1073). 

Bibes  leptantbam,  Gray,  PI.  Fendl.  53  (1849). 

This  horridly  prickly  form  must  be  very  rare  in  the  state  for, 
though  it  is  naturally  conspicuous,  I  have  observed  it  but  once. 
Garfield  Peak.  July  29,  1894  (No.  695). 

Bibes  oxyacanthoides,  L.  Sp.  PI.  201  (1753). 

Collected  only  in  one  locality,  and  probably  confined  to  the  east- 
ern part  of  the  state. 

Pole  Creek,  June  2,  1894  (No.  129). 

Bibes  ozyacanthoides  sazosimi,  (Hook.)  Covtlle,  Contrib.  Natl.  Herb, 
iv.  100  (1893). 

This  I  at  first  thought  the  same  as  the  preceding,  but  on  compar- 
ing my  specimens  with  description,  1.  c,  I  find  that  they  must  be 
referred  to  this  variety. 

Bacon  Creek.  August  25,  1894  (No   1044). 

Bibes  sangnineoin  Tariegatam,  Wats.  Bot.  King  Surv.  100  (1871). 
Union  Pass,  August  10,  1894  (No.  860). 
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O&ASSXTLAOEJE. 

Seduiii  DouglaBii,  Hook.  Fl.  Bor.  Am.  i,  228. 

Rare;  collected  at  Wheatland,  June  11,  1891,  B.  C.  Buffum. 
Sednm  rodanthamy  Gray,  Am.  Joum  Sci.  ii,  33.  405. 

In  wet  bogs  in  the  mountains ;  subalpine. 

Union  Pass,  August  13,  1894  (No.  929);  La  Plata  Mines,  August 
23.  1895  (No.  1703). 

Sednm  stenopetaloxn,  Pursh  Fl.  i,  324  (1814). 

Exceedingly  abundant  on  rocky  slopes  in  the  foothills. 
Laramie  Hills,  July  7,  1894  (No.  351);  Table  Mountain,  June  29, 
1895  (No.  1467). 

HALOBAGEiE. 

mppnrlfl  vnlgariB,  L.  Sp.  PI.  4  (1753). 

Not  at  all  common ;  in  a  muddy  bog  in  Lander,  August  3, 1^ 
(No.  694). 
Oallitriche  palastris,  L.  Sp.  PI.  969  (1753). 

In  shallow  ponds  and  pools ;  rather  frequent. 
Near  Green  River,  August  25,  1894  (No.  1102);  Centennial  Val- 
ley, August  25,  1895  (No.  1860). 
Myriophyllnm  yerticillatam,  L.  Sp.  PI.  992  (1753).  | 

Green  River,  August  26,  1894  (No.  1038).  j 

i 

ONAGBAOEJS. 

« 

Epilobiom  adenocanlon,  Hausskn.  Oest.  Bot.  Zeitschr.  xxix  (1879). 
Common  about  springs  and  wet  places. 

Laramie,  August,  1891,  B.  C.  Buffum;  Whalen  Canon,  July  19, 
1894  (No.  545);  Lander  Creek,  August  31, 1894  (No.  1107). 
Epilobium  brevistylum,  Barbey,  Brewer  &  Wats.   Bot.  Cal.  i,  220 
(1876). 

This  specimen  I  had  called  E.  affine,  but  a  closer  study  of  text 
and  plate  in  Rev.  Epilobium  by  Trelease  leads  me  to  believe  that 
these  specimens  belong  to  the  above. 

Wind  River  Mountains,  August  11,  1894  (No.  852). 
Epilobium  delicatum,  Trelease,  Mo.  Bot.  Garden  Rep.  ii,  (1891). 

Of  the  two  specimens  before  me,  the  one  seems  nearly  typcal, 
the  other  is  rather  large  flowered  but  too  immature  for  dose  com- 
parison. 
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Cummins,  July  30,  1895  (No.  1466);  Bald  Mountain,  August  15, 
1892,  B.  C.  Buffum. 

Spilobiom  Homemanxii,  Reichenb.  Icon.  Grit,  ii,  73  (1824). 

Again  I  have  two  specimens,  one  typical  except  that  it  is  very 
dwarf;  the  other  with  leaves  sessile  instead  of  short  petiolate. 
However,  I  am  unable  to  refer  them  to  any  other  species. 

Bald  Mountain,  August  15,  1892;  LaPlata  Mines,  August  23, 
1895  (No.  1797). 

Epilobinm  latifolinm,  L.  Sp.  PI.  i,  347  (1753).     Chamanerion  tati- 
folium  (L.)  Sweet, 

A  rare  and  handsome  species.  The  specimens  before  me  may 
possibly  be  var.  grandijlorum,  Britton. 

On  a  steep  clay  bank  of  the  Gros  Ventre  River,  August  16,  1894 
(No.  1081). 

Spilobinm  panicnlatom,  Nutt.  T.  &  G.  Fl.  i.  490  (1840). 

Common  on  sandy  soil  among  small  undershrubs  on  stream 
banks. 

Wallace  Creek,  July  28, 1894  (No.  643);  Cummins,  July  28,  1895 
(No.  1456). 

Xpilobirun  spicatrun,  Lam.  Fl.  Fr.  iii,  482  (1778).     Chamcmerion  an- 
gustifolium,  (L.)  Scop. 

Common  in  the  mountains,  especially  in  districts  recently  burned 
over. 

Garfield  Peak.  July  29.  1894  (No.  691).     Fire  Weed, 

Spilobium  sniEniticoBuiii,  Nutt. 

Large  typical  specimens  were  obtained  on  a  dry,  rocky  creek  bed. 
Warm  Spring  Creek,  August  10,  1894  (No.  798). 

Clarkia  Pnlchella,  Pursh,  Fl.  i,  260,  t.  11  (1814). 

Probably  rare ;  specimens  received  from  Snake  River,  May  29, 
1892,  collected  by  Fred  McCullough. 

Oayophytum  racemostun,  T.  &  G.  Fl.  i,  514  (1840). 

This  and  the  following  species  grow  in  the  greatest  profusion  in 
the  hills,  in  similar  habitats,  viz. ,  dry  banks,  hillsides  and  ravines. 
Sybille  Creek,  July  8,  1894  (No.  310);  Table  Mountain,  July  1, 
1895  (No.  1371);  observed  in  many  other  localities. 

Oayopbytum  ramosiBsimum,  T.  &  G.  Fl.  i,  513  (1840). 

Saratoga,  June  23,  1893  ;  Sybille  Creek,  July  8,  1894  (No.  308). 
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(Enothera  albicaulis,  Nutt.  Fraser's  Cat.  1813.  Anogra  pallida^ 
Britton. 

Common  on  sandy  ridges  along  the  Laramie  River. 
Fisher's  Ranch,  June   19,1894  (No.  264);  Whalen  Canon,  July 
17,  1894  (No.  511). 
(Enothera  bienniSi  L.  Sp.  PI.  346  (1753).     Onagra  biennis  (L.)  Scop. 
The  specimens  before  me  show  considerable  variation,  but  none 
of  them  seem  to  fall  into  any  of  the  existing  varieties. 

Whalen  Canon,  July  18,  1894  (No.  519);  Laramie  Peak,  August 
8,  1895  (No.  1646). 
CBnothera  brachycarpa,  Gray,  PI.  Wright,  i,  70. 

On  gravelly  hillsides  in  the  mountains ;  not  frequent. 
Centennial  Valley,  June  9.  1895  (No.  1274);  Gros  Ventre  River. 
August  16,  1894  (No.  926). 
(Enothera  breviilora,  T.  &  G.  Fl.  i,  506  (1840). 

This  was  found  in  considerable  abundance  in  one  spot  only,  the 
naked  soil  of  an  old  buffalo  wallow. 

Bacon  Creek,  August  25,  1894  (No.  1043). 
(Enothera  csespitosa,  Nutt.  Gen.  i.  246  (1818). 

Abundant  on  the  naked  red  clay  hills  near  Laramie ;  May  23, 
1894  (No.  58);  May  30,  1895  (No.  1221). 

CBnothera  coronopifolia,  T.  &  G.  Fl.  N.  A.  i,  495  (1840).  An^n 
coronopifolia,  (T.  &  G.)  Britton. 

Common  on  the  Laramie  Plains. 

University  Campus,  June  1894  (No.  222);  June  1895  (No.  1426). 
CBnothera  Hartwegi,  Benth.  PI.  Hartw.  v.  (1843). 

On  dry,  gravelly  clay  hills ;  not  common. 

Blue  Grass  Creek,  July  9,  1894  (No.  375). 

CBnothera  Hartwegi  laTandolsefolia,  Watson,  Proc.  Am.  Acad.  vih,. 
590  (1873). 

These  specimens  are  from  type  locality,  viz.,  "Plains  of  the 
Platte."     Seemingly  quite  rare. 

Whalen  Canon,  July  18,  1894  (No.  526). 

CBnothera  pinnatifida,  Nutt.  Gen.  i,  245  (1818).  Anogra  aiHcauBs, 
(Pursh)  Britton. 

Frequent  on  sandy  river  bottoms. 

Wheatland.  July  9,  1894  (No.  380);  North  Fork  Wind  River, 
August  9,  1894  (No.  779). 
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CBnothera  serrulata,  Nutt.  Gen.  i.  246  (1818).      Meriolix  serrulaia, 
(Nutt.)  Walp. 

Infrequent;    Orin   Junction,   August   14,   1891,   B.  C.    Buffum ; 
Whalcn  Canon,  July  18.  1894  (No.  524). 
CBnothera  trichocalyx,  Nutt.  T.  &  G.  Fl.  i,  494  (1840). 

Particularly  rare  in  the  state ;  only  a  few  specimens  secured. 

Bull  Lake  Creek,  August  8,  1894  (No.  730). 
(Enothera  triloba,  Nutt.  Journ.  Acad.  Phil,  ii,  118  (1821).     Lavauxia 

triloba^  (Nutt.)  Spach. 
Ganra  coccinea,  Nutt.  Eraser's  Cat.  (1813). 

A  common  weed  everywhere. 

Uva,  July  10,  1894  (No.  3tt7);  Laramie,  July  24,  1895  (No.l430). 
Ganra  parriflora,  Dougl.  Hook.  Fl.  Bor.  Am.  i,  208  (1833). 

Belonging  to  the  lower  altitudes  of  the  state. 

Two  Bar  Ranch,  Blue  Grass  Creek,  July  9,  1894  (No.  376). 

LOASACEJE. 

Mentzelia  albicaulis,  Dougl.  Hook.  Fl.  Bor.  Am.  i.  222  (1833). 
In  sandy  thickets  along  streams  or  on  hillsides. 
Grant,  on  Sybille  Creek,  July  8,  1894  (No.  336);  Cummins,  July 
28,  1895  (No.  1471). 
Mentzelia  chrysantha,  Engelm. 

This  is  probably  rare,  as  only  a  few  specimens  were  observed. 
No  citations  are  at  hand ;  reported  from  Canon  City,  Colo.,  and 
southern  Utah  in  Coulter's  Manual. 

Big  Wind  River.  August  5.  1894  (No.  705). 

Mentzelia  disperza,  Watson,  Proc  Am.  Acad,  xi,  115  and  137. 
Common  in  dry  ravines  in  the  hills. 

Table  Mountain,  June  30,  1895  (No.   1375);  Cummins,  July  28, 
1895  (No.  1455). 
Mentzelia  lavicaulis,  T.  &  G.  Fl.  N.  A.  i,  535  (1840). 

In  disintegrated  eruptive  rock,  Garfield  Peak,  July  29,  1894  (No. 
678). 

iia  Nelsonii,  Greene,  Erythea,  iii,  70  (1895). 

The  following  is  the  original  description  :     "  Annual,  2  or  3  feet 

high,   freely  and  widely  branching,  the  stoutish  branches  with  a 

sparingly  hispidulous  whitish  bark ;  lower  leaves  unknown,  those  of 

the  branches  from  distinctly  hastate-ovate  to  almost  deltoid-ovate. 
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1  or  2  inches  long,  coarsely  toothed  or  indistinctly  lobed»  both  izca 
green  and  rather  sparsely  appressed-hispidulous,  the  hairs  of  the 
upper  surface  stouter  and  more  enlarged  at  base  ;  flowers  miny. 
small,  orange-colored,  sessile,  or  nearly  so,  in  the  forks  and  axils; 
ovary  subcyltndric,  less  than  one-half  inch  long  at  flowering  tiroe 
and  after ;  calyx-lobes  slenderly  subulate  at  flowering,  almost  as 
long  as  the  ovary ;  petals  5  only,  about  4  lines  long ;  stamens  few ; 
filaments  filiform ;  anthers  suborbicular ;  capsule  and  seeds  un- 
Icnown.  A  very  well  marked  species,  certainly  allied  to  the  Mexi- 
•can  M.  aspera,  but  much  larger  and  more  diffusely  branching,  the 
leaves  relatively  broader." 

It  is  probably  quite  local ;   collected  in  a  canon  leading  to  the 
Platte  River.  July  13,  1894  (No.  439). 

Hentzelia  nnda,  T.  &  G.  Fl.  N.  A.  i,  535  (1840). 

Frequent,  and  always  in  abundance;  sandy  plains  and  hillsides ; 
somewhat  variable  as  to  habit. 

Big  Sandy,  July  18.  1892  ;  Cxrant.  July  8,  1894  (No.  338);  Cum- 
mins, July  29,  1895  (No.  1470). 

-Mentzelia  ornata,  T.  &  G.  Fl.  N.  A.  i,  534  (1840). 

Also  common  on  sandy  foothills  near  the  Platte  and  its  tnbu- 
taries. 

Fairbanks,  July  14,  1894  (No.  486);  Big  Horn  Mountains.  Au- 
gust 5.  1892. 

Iftentzelia  pmnila,  T.  &  G.  1.  c. 

On  a  stony,  gravelly  hillside.  Cummins.  July  29. 1895  (No.  1436). 

CAOTAOEJE. 

It  is  not  at  all  probable  that  the  following  numbers  represent  at 
all  adequately  our  Cactacea,  but  the  difficulty  of  preparing  good 
specimens  has  caused  them  to  be  neglected. 

Cactus  viyiparuB,  Nutt.  in  Fraser's  Cat.  (1813). 

This  is  exceedingly  rare ;  only  two  plants  thus  far  observed, 
lone  Ranch,  on  Laramie  River,  August  10,  1895  (No.  1865). 

Jlchinocactus  SimpBoni,   Engelm.    Trans.    St.    Louis  Acad,  ii,  J97 

(1863). 

Frequent  on  the  plains  and  in  the  valleys  of  the  Laramie  range. 
Laramie,  June  15,  1894  (No.  75). 
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Oerens  viridiilorus,  Engelm.  PI.  Fendl.  50  (1849). 

Rare,  seemingly  confined  ta  the  east  slopes  of  the  Laramie  range. 
Pole  Creek,  June  2.  1894  (No.  1 13). 
Opuntia  fragilis  (?)  Haw.  Suppl.  PI.  Succ.  82  (1819). 

A  few  specimens  from  Fairbanks,  on  the  Platte,  are  thought  to 
belong  here.     July  14.  1894  (No.  465). 
Opimtia  polyacantha  platycarpa,  (Engelm.)  Coulter,  Contrib.  NatL 
Herb.  (Ill)  vii,  436  (1896). 

Probably  several  varieties  of  this  species  are  found  on  our  plains,, 
but  no  specimens  are  at  hand  except  of  this.  On  the  dry,  gravelly 
plains  the  species,  in  some  form,  is  immensely  abundant,  forming 
in  places  almost  continuous  beds. 

Table  Mountain,  June  2,  1894  (No.  115). 

UMBELLIFERiE. 

Sanicula  Marylandica,  L.  Sp.  PI.  235  (1753). 

Rare  in  the  parts  of  the  state  collected,  but  probably  frequent  in 
the  northeast. 

Laramie  Peak,  August  8,  1895  (No.  1607). 
Museniam  tenuifolium,  Nutt.  T.  &  G.  Fl.  N.  A.  i,  642  (1840).     Ado- 
rium  tenuifoliuni,  (Nutt.)  Kuntze. 

■ 

Usually  reported  as  rare,  but  it  is  found  in  the  greatest  profusion 
in  the  Laramie  range,  on  rocky  ridges.      June  7,  1894  (No.   176); 
Platte  Hills.  July  11,  1894  (No.  391). 
Museniam  trachyspermnm,  Nutt.  I.  c. 

Common  on  the  Laramie  plains,  appearing  very  early. 
Laramie,  May  7,  1894   (No.  10);  observed  outside  of  Laramie 
but  not  collected. 
Baplenmm  Americanam,  C.  &  R. 

Seemingly  quite  rare  ;  a  fine  species. 
Union  Pass.  August  14,  1894  (No.  893). 
Bupleumm  rannnculoides,  L.  Sp.  PI.  237  (1753). 

Judging  by  place  of  collection,  this  may  be  denominated  alpine. 
Teton  Peaks.  August  21.  1894  (No.  972). 
Harbouria  trachsrplenra,  C.  &  R. 

Frequent  in  fertile  mountain  valleys  at  7,000-8,000  ft. 
Table  Mountain,  June  2,  1894  (No.  160);  Saw  xMill  Creek.  May 
25,  1895  (No.  1238). 
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Oicnta  maculata,  L.  Sp.  PI.  256  (1753). 

In  wet  places  along  streams,  particularly  in  the  lower  altitudes. 
Lusk,  July  21.  1894  (No.  573);  Meadow  Creek.  August  9, '1894 
(No.  790);  Laramie  River,  near  lone  Ranch,  August  10,  185*5  (No. 
1557). 

Camm  Oairdneri,  B.  &  H.  Gen.  PI.  i.  891. 

In  fertile  valleys  in  the  mountains,  particularly  such  as  arc  par- 
tially covered  with  undershrubs.     The  "  Yamp"  of  the  Indians. 

(;arfield  Peak.  July  29,  1894  (No.  660);  Gros  Ventre  River.  Au- 
gust 18,  1894  (No.  109H). 
Zizia  cordata,  DC  Prodr.  iv,  100  (1830). 

Along  streams  and  on  moist  hillsides  even  to  their  summits. 
Horse  Creek,  June  9,  1894  (No.  204);  Pole  Creek.  June  29.  1895 
(No.  1327). 
SUun  cicutsefolinm,  Gmelin.  Syst.  ii,  482  (1791). 

In  the  margins  of  fresh  water  lakes  and  ponds. 
Bull  Lake,  August  8,  1894  (No.  731);  Laramie  River,  August  10. 
1895  (No.  1665). 
OBmorrhiza  nuda,  Torr.  Pac.  Rep.  iv,  93  (1857). 
In  copses  along  most  of  our  streams. 

Garfield  Peak.  July  29,  1894  (No.  650);  Centennial  Valley,  Au- 
gust 19,  1895  (No    1722). 

Cymopterus  montanus,  T.  &  G.  Fl.  N.  A.  i,  624  (1840). 

One  of  the  earliest  plants  on  the  plains  and  hills. 
Laramie,  May  7,  1894   (No.   9);  specimens  from   previous  years 
also  in  the  herbarium. 

Ligusticum  apiifolium.  Benth.  &  Hook.  Gen.  PL  i.  912. 
A  species  with  handsome  foliage,  quite  rare. 
Union  Pass,  August  11,  1894  (No.  832). 

Ligusticum  fllicinum,  Watson,  Proc.  Am.  Acad,  xi,  140. 

These  specimens  were  not  secured  until  after  most  of  the  fruit  had 
fallen  off,  but  the  remaining  fruits  and  foliage  made  satisfactory  de- 
termination possible. 

Gros  Ventre  river,  August  18,  1894  (No.  1095). 

Ligusticum  scopulorum,  Gray,  Proc.  Am.  Acad,  vii,  347  (1868). 

Fine  specimens  were  collected  at'an  unusual  altitude,  nearly  11,- 
000  ft. 

La  Plata  Mines,  August  23,  1895  (No.  1784). 
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Iiignsticum,  sp. 

The  plants  represented  by  numbers  1610  and  1655   are  too  im- 
mature to  render  determination  certain,  but  Dr.  Rose,  to  whom  they 
were  submitted,  thinks  it  probable  they  are  distinct  species. 
Oreoxis  humilis,  Raf. 

Rare;  Cummins,  July  30,  1895  (No.  1431). 
Belinnm  Grayi,  C.  &  R. 

In  wet  places  at  high  elevations. 
La  Plata  Mines,  August  21,  1895  (No.  1776). 
Angelica  pinnata,  Watson.  King's  Rep.  v,  126  (1871). 
Infrequent;  along  streams  at  7,000-8,000  ft. 
Upper  Wind  River,  August  10.  1894  (No.  755). 
Pencedanum  graveoleiui/C?)  Watson,  King's  Rep.  v,  128  (1871).     P. 
Kingii^  Wats. 

The  material  is  scanty  and  over-ripe,  but  there  is  little  doubt  as 
to  the  correctness  of  the  determination. 
Garfield  Peak.  July  29,  1894  (No.  649). 
Peucedanum  nudicaule,  Nutt.  T.  &  G.  Fl.  N.  A.  i,  627  (1840). 

Everywhere  in  the  foothills,  the  naked  scapes  shooting  up  almost 
before  the  snow  is  off  the  ground. 

Laramie,  May  4,  1894  (No.  6);  also  on  Horse  Creek,  June  6,1893. 
Peacedanuin  simplex,  Nutt.  Wats.  King  Rep.  v,  129  (1871). 
Only  a  few  specimens  secured. 
Union  Pass,  August  11.  1894  (No.  822). 
Pastinaca  sativa,  L.  Sp.  PI.  262  (1753). 

Introduced  at  Cheyenne,  where  it  was  collected  by  B.  C.  Buffum, 
August  11,1891.      Wild  Parsnip. 
Heracleum  lanatum,  Michx.  Fl.  Bor.  Am.  i,  166  (1803). 

On  all  streams,  growing  in  the  greatest  profusion  in  the  thickets 
at  the  water's  edge. 

Horse  Creek,  July  11,  1891  ;  collected  also  high  up  on  the  Te- 
tons,  August  21,  1894  (No.  1055). 

ABALIAOEJE. 

Aralia  hispida,  Vent.  Hort.  CqIs.  t.  41. 

The  herbarium  contains  a  single  specimen  collected  by  B.  C. 
BufTum  in  1892,  no  locality  given.  It  most  probably  is  from  the 
north-eastern  part  of  the  state. 
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COBNAOEJE. 

Oorniis  Btolonifera,  Michx.  Fl.  i,  92  (1803). 

An  exceedingly  common  shrub  in  thickets  on  most  of  our 
streams. 

Wallace  Creek,  July  29.  1894  (No.  663);  Little  Sandy,  August 
31,  1894  (No.  1125);  Table  Mountain,  July  1.  1895  (No.  HOT). 

OAPBIFOLIACEJE. 

SambucuB  melanocarpa,  Gray,  Proc.  Am.  Acad,  xix,  76  (1883). 
Frequent  in  rocky  canons  throughout  the  state. 

Telephone  Canon,  June  15,  1894,  (No.  253);  Union  Peak, 
August  13,  1894  (No.  1026);  Centennial  Valley.  August  18, 1895 
(No.  1690). 

Viburnum  pauciflorum.  Pylaie.  T.  &  G.  Fl.  N.  A.  ii,  17  (1841). 

Reported  abundant  near  Sundance,  specimens  communicated  by 
Mr.  H.  J.  Chassel,  September  1,  1895. 

Symphoricarpos  occidentalism  Hook.  Fl.  Bor.  Am.  i,  285  (1834). 
On  sandy  creek  banks  as  an  undershrub  in  the  thickets. 
Blue  Grass  Creek,  July  8,  1894  (No.  324);  Laramie  Peak,  AuguS 
8,  1895  (No.  1565). 

Symphoricarpos  oreophilus,  Gray;  Journ.  Linn.  Soc.  &  Bot.  Calif. 
In  the  hills  and  mountains  only  at  considerable  elevations. 
Casper  Mountain,  July  26,   1894  (No.  608);  Cummins,  July  29, 
1895  (No.  1509). 

Symphoricarpos  racemosus  pauciflorus,  Robbins,  Gray,  Man.  Ed.  5, 

203  (1867).     S.  pauciflorus,  (Robbins)  Britton. 

A  few  specimens  secured  on  the  eastern  slope  of  the  Tctoos, 
August  21,  1894  (No.  958). 

Lonicera  involucrata,  Banks,  Richards.  Bot.  App.  £d.  2,  6  (1823). 
Very   common   on   little   mountain   streams;    frequendy  called 
Grouse  Berries, 

Upper  Wind  River,  August  10,  1894  (No.  758);  Cummins,  July 
30,  1895  (No.  1482). 

Lonicera  Utahensis,  Wats.  Bot.  King  Surv.  133  (1871). 
This  I  think  to  be  very  rare  in  the  state. 
Teton  Mountains,  August  21,  1884  (No.  934). 
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BUBIAOEiE. 

aaUnm  boreale,  L.  Sp.  PL  108  (1753). 

On  every  fertile  mountain  hillside  and  every  valley  in  the  great- 
est profusion. 

Sybillc  Creek,  July  8,  1894  (No.  343);  Table  Mountain,  June  30, 
1895  (No.  1384). 
aalimn  trifldum,  L.  Sp.  PI.  105  (1753). 

Common  in  wet  places,  as  on  the  occasionally  flooded  banks  of 
slow  flowing  streams. 

Silver  Creek,  August  24,  1894  (No.  1115);  Centennial  Valley, 
August  19.  1895  (No.  1763). 

Oaliam  triflorum,  Michx.  Fl.  i,  80  (1803). 

Not  common,  collected  on  a  wet,  shaded  hillside. 
Centennial  Valley,  August  17,  1895  (No.  1693). 

VALEEIANACEJE. 

Valeriana  edulis,  Nutt.;  Torr  &  Gray,  Fl.  ii,  48  (1841). 

Very  plentiful  in  the  wet  meadows  bordering  the  Laramie  River. 
Fisher  Ranch,  June  19,  1894  (No.  262). 

Valeriana  Sitchensis,  Bong.  Veg.  Sitch.  145. 

Fine  specimens  were  secured  at  Clark's,  but  not  observed  else- 
where. 

Upper  Wind  River,  August  10,  1894  (No.  793). 

Valeriana  sylyatica,  Banks;  Richards  Bot.  App.  730  (1823). 

On  wooded  hillsides  and  in  wet  valleys  in  the  Laramie  Moun- 
tains.    This  species  is  very  abundant. 

Telephone  Canon,  June  15,  1894  (No.  228).  Observed  in  a 
large  number  of  other  places. 

COMFOSITJE. 

Brickellia  grandiflora,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  287  (1841). 
CoUosanthus  grandiflorus,  (Hook.)  Kuntze. 

Frequent  on  hillsides  near  the  Platte  and  its  tributaries. 
Fairbanks,  July   10,   1894   (No.   423);  Cummins,  July  30,1895 
(No.  1687). 
Knimia  enpatorioides,  L.  Sp.  PI.  Ed.  2.  1662  (1763). 
Infrequent;  Laramie,  beptember  1893. 
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Knhnia  eupatorioides  corymbnlosa,  T.  &  G.  Fl.  N.  A.  ii,  78  (1841). 
K.  glutinosa,  Ell. 

Probably  confined  to  the  eastern  part  of  the  state. 
Cliffs,  near  Cold  Spring,  July  14,  1894  (No.  457). 

Liatris  punctata,  Hook.  Fl.  Bor.  Am.  i:  306,  t.  55  (1833).  Lad- 
naria  punctata,  (Hook.)  Kuntze. 

Abundant  in  the  northern  part  of  Albany  and  Laramie  counties. 

Wheatland,  June  30,  1892,  B.  C.  Buffum  ;  Laramie  Peak,  August 
7,  1895  (No.  1564). 

Liatris  scariosa,  Willd.  Sp.  PI.  iii,  1635(1804).  Lacinatia  scamsa, 
(L.)  Hill. 

The  range  of  this  is  about  the  same  as  the  last  but  it  prefers  the 
rich  loam  of  the  valleys. 

Inyan  Kara  Divide,  August  30,  1892,  B.  C.  Buffum;  Laramie 
Peak,  August  8,  1895  (No.  1651). 

Liatris  sqnarrosa  intermedia,  D  C.  Prodr.  v,  129  (1836).  Ladnark 
sguarrosa  intermedia,  (Lindl.)  Porter. 

Apparently  quite  local,  in  the  northern  part  of  Laramie  countf. 
Rawhide  Creek,  September  4,  1892,   B.    C.    Buffum;    Mexican 
Mines,  July  20,  1894  (No.  588). 

Outierrezia  Eutliami»,  T.  &  G.  Fl.  N.  A.  ii,  193  (1841).  G.  Saroth- 
rae,  (Pursh)  Britton  &  Rusby. 

The  most  prevalent  of  our  small  undershrubs,  particularly  on  the 
plains. 

University  Campus,  September  12.  1894  (No.  1133);  frequent 
also  on  the  plains  of  the  Platte. 

Grindelia  squarrosa,.  Dunal  in  D  C.  Prodr.  v,  315  (1836). 
Abundant  in  all  parts  of  the  state  thus  far  traversed. 
Meadow  Creek,  August  9,  1894  (No.  777);  Laramie,  September 
16.  (No.  1148). 

Ohrysopsis  villosa,  Nutt.  Gen.  ii,  151  (1818). 

In  this  polymorphous  species,  with  so  many  intermediate  forms, 
it  becomes  difficult  to  say  which  should  receive  varietal  names. 
Some  of  the  specimens  before  me,  however,  are  typical. 

Platte  River,  July  14,  1894  (No.  481);  Hartville,  July  18,  18^4 
(No.  585),  a  very  villous  form. 
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ChryBopsis  villosa  canescens,  Gray,  Syn.  Fl.  123  (1886): 

The  commoner  form  in  the  north-western  part  of  the  state. 
Gros  Ventre  River,  August  16,  1894  (No.  1084);  also  observed 
in  the  Teton  Mountains. 

Ohrysopsis  villosa  hispida,  Gray,  Proc.  Acad.  Phila.  1863,  65. 
This  is  the  form  prevalent  on  the  plains  about  Laramie, 
State  Fish  Hatchery  grounds,  July  1891,  B.  C.  Buffum. 

Cbiysopsis  villosa  viscida,  Gray,  Syn.  Fl.  123  (1886). 

A  characteristic  mountain  form  common  in  the  Medicine  Bow 
range. 

Cummins,  July  28,  1895  (No.  1497). 

Aplopappus  acaulis,  Gray,  Proc.  Am.  Acad,  vii,  353. 

Frequent  and  abundant  on  the  Laramie  Plains  and  in  the  foot- 
hills. 

Laramie  Hills,  June  1893;  plains,  west  of  Laramie,  June  9,  1895 
(No.  1250). 

Aplopappus  acaulis  glabratus,  Eaton,  Bot.  King's  Exp.  161. 

Laramie,  1893.  The  month  not  noted,  but  it  was  probably  col- 
lected late  in  the  season. 

Aplopappus   armerioides,    Gray,   Syn.    Fl.    i,   132  (1886).     Sten^tus 
armeriotdes,  Nutt. 

Found  only  on  the  "  red  hills  "  near  Laramie. 
June  15.  1894  (No.  227). 

Aplopappus  Fremonti,  Gray,  near  var.  Wardi,  Gray.  Syn.  Fl.  i.  128. 
This  fine  form  I  at  first  thought  must  be  a  Bigelovia  as  it  was 
rayless,  but  Mr.  M.  L.  Fernald,  who  kindly  made  comparison  for 
me  with  the  specimens  in  the  Harvard  herbarium,  finds  that  my 
specimens  correspond  closely  with  Ward's  the  main  difference 
being  that  mine  have  longer  pappus. 

Plains,  ten  miles  north  of  Laramie,  August  1,  1895  (No.  1553). 

Aplopappus  lanceolatus,  T.  &  G.  Fl.  ii,  241. 

Frequent  on  grassy  slopes  and  in  the  valleys  of  the  foothills. 
Laramie,  August  1894  ;  Poison  Spider  Creek,  July  27,  1894  (No. 
624). 

Aplopappus  Lyalli,  Gray,  Proc.  Acad.  Phila.  1863,  64. 

Quite  typical  specimens  of  this  fine  alpine  plant  were  secured. 
Union  Pass,  August  13,  1894  (No.  1012). 
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lanceolata  that  perfectly  accords  with  it.     This  I  cut  out  and  place 
here 

Rock  Springs,  August  9,   1895,  E.   L.  Greene;    Poison  Spider 
Creek,  July  26.  1894  (No.  618). 
SoUAago  Canadensis,  L.  Sp.  PL  878  (1753). 

Probably  confined  to  the  lower  altitudes  of  the  eastern  part  of  the 
state. 

C.  Y.  Ranch.  Big  Muddy.  July  23.  1894  (No.  597). 

Solidago  elongata,  Nutt.  Trans.  Am.  Phil.  Soc.  n.  ser.  vii.  328  (1841). 
Frequent  on  the  lower  courses  of  mountain  streams. 
Big  Muddy  Creek.  July  24,  1894  (No.  641);  Cummins.  July  27, 
(No.  1479).     Also  observed  on  Meadow  Creek.  1894. 

Solidago  humilis  nana,  Gray,  Proc.  Am.  Acad,  viii,  389. 
Infrequent,  9,000  ft.  and  upward. 
Centennial  Valley,  August  18,  1895  (No.  1680). 

Solidago  Missonriensis,  Nutt.  Journ.  Acad.  Phila.  vii.  32  (1834). 

The  species  is  much  rarer  with  us  than  the  following  varieties. 
Laramie  Peak,  August  8.  1895  (No.  1629). 

Solidago  Missouriensis  eztraria,  Gray.  Proc.  Am.  Acad.  xvii.  195. 
This  seems  to  be  the  form  on  the  western  slope  of  the  Rockies. 
Bacon  Creek.  August  15,  1894  (No.  912). 

Solidago  Missouriensis  montana,  Gray,  1.  c. 

Very  common  in  dry,  clayey  ravines  and  on  the  adjoining  hill- 
sides near  the  Platte  and  its  tributaries. 

Uva,  JulylO,   1894   (No.   382);    Cottonwood  Canon.   Augusts. 
1895  (No.  1571). 
Solidago  multiradiata,  Ait.  Hort.  Kew.  iii,  218  (1789). 

Frequent  in  the  mountains. 

Warm  Spring  Creek,  August  10.  1894  (No.  800);  LaPlata  Mines, 
August  22,  1895  (No.  1771). 

Solidago  multiradiata  scopulorum,  Gray,  Proc.  Am.  Acad.  xvii.  191 

(1882). 

Only  a  few  specimens  were  secured,  at  high  elevations,  probably 
10.000  ft. 

Teton  Mountains,  August  22.  1894  (No.  955). 

Solidago  nana,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  327. 

Not  frequent.     Upper  Wind  River.  August  10.  1894  (No.  765). 
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Solidago  rigida,  L.  Sp.  PI.  880  (1753). 

Not  observed  by  the  writer,  but  good  specimens  from  the  north- 
eastern part  of  the  state. 

Suggs  Road,  August  15,  1892,  B.  C.  Buffum ;  Sheridan  Experi- 
ment Farm,  September  1895,  J.  F.  Lewis. 

Townsendia  grandiflora,  Nutt.  Trans.  Am.  Phil.  Soc.  n.  ser.  vii,  306 
(1841). 

Frequent  on  the  sandy  plains  in  the  eastern  part  of  the  state. 

Uva,  July  9,  1894  (No.  385);  Pole  Creek,  June  30,  1895  (No. 
1366). 

Townsendia  sericea,  Hook.  Fl.  Bor.  Am.  119  (1834).  T,  exscapa, 
(Richards)  Porter. 

So  far  as  my  observation  goes,  this  is  the  very  earliest  flower  of 
southeastern  Wyoming.  Abundant  on  the  plains  and  in  the  foot- 
hills. 

Collected  May  5,  1894  (No.  7);  observed  on  several  years  as 
early  as  the  first  week  in  April. 

Aater  adscendens,  Lindl.  Hook.  Fl.  Bor.  Am.  ii,  8  (1834). 

I  find  this  as  variable  as  it  is  common  in  the  state. 

Nearly  typical  specimens  from  Bacon  Creek,  Silver  Creek,  Sweet- 
water River  and  Laramie,  late  August  and  September  (Nos.  1052, 
1110,  1196  and  1149). 

A  very  peculiar  form  from  Myersville.  September  5,  1894  (No. 
1193).  This  will  probably  prove  to  be  a  good  variety  at  least. 
Other  specimens  from  Laramie  Peak  are  not  typical,  but  for  the 
present  they  are  placed  here.     (Nos.  1561  and  1639). 

Aster  adscendens  frondeus,  Gray. 

The  citation  for  this  name,  which  was  communicated  to  me  by 
Prof.  Greene,  I  am  unable  to  give.  The  specimens  indicate  a  good 
variety  at  least. 

Bacon  Creek,  August  25.  1894  (No.  1049). 

Aster  adscendens,  Lindl.  var.  ? 

Three  quite  different  forms  I  have  listed  as  possible  varieties — 
No.  892  from  Bacon  Creek,  Nos.  964  and  1092  from  Gros  Ventre 
River. 

canescens,  Pursh.  Fl.  Am.  Sept.  547  (1814).     Machcerantkera 
canescens.  Gray. 
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The  specimens  seem  hardly  typical,  but  neither  are  theyrefenbk 
to  any  of  the  established  varieties. 

Bacon  Creek,  August  15,  1894  (No.  904);  Gros  Ventre  River, 
August  17,  1894  (No.  1089). 

Aflter  caneBCans  latifoliOB,  Gray,  Torr.  in  Emory  Rep.  141. 

Infrequent ;  on  eastern  slope  of  partially  wooded  mountain  side. 
Laramie  Peak,  August  7,  1895  (No.  1636). 

Aster  canescens  viridis,  Gray,  Syn.  Fl.  206  (1886). 

A  very  abundant  plant  on  the  Laramie  Plains,  in  places  a  trou- 
blesome weed. 

University  Campus  September  15,  1894  (No.  1150). 

Aster  comxnntatiu,  Gray,  Syn.  Fl.  185  (1884).  A.  incan^filom, 
(Lindl.)  Sheldon. 

Exceedingly  abundant  everywhere,  some  of  its  forms  shading  off 
into  A.  multiflorus. 

Big  Muddy  Creek,  July  23,  1894  (No.  598);  Laramie,  October 
10,  1894  (No.  1170). 

Aater  conspictras,  Lindl.  Hook.  Fl.  Bor.  Am.  ii,  7  (1840). 

Infrequent;  on  a   partially  wooded   slope   in   the  Gros  Ventre 
Mountains,  near  the  Gros  Ventre   River,  August   22.  1894  (No. 
1069). 
Aster  elegans,  T.  &  G.  Fl.  N.  A.  ii,  159. 

This  beautiful  species  seems  to  belong  to  the  northeastern  part  of 
the  state,  in  partially  open  hillsides. 

Union  Pass,  August  11,  1894  (No.  826);  Gros  Ventre,  August  22 
(No.  1068). 

Aster  Engelmanni,  Gray,  Bot.  King  Surv.  144  (1871). 

In  a  rather  open  copse  on  the  banks  of  a  canon  stream. 
Centennial  Valley,  August  17,  1895  (No.  1691). 

Aster  foliaceUB,  Lindl.  DC.  Prodr.  v.  228  (1836). 

The  specimens  are  typical  except  that  they  are  somewhat  dwarf. 
Wheatland.  July  14,  1891,  B.  C.  Buflfum. 

Aster  foUaceus  Bnrkei,  Gray,  Syn.  Fl.  193  (1884). 

Three  good  varieties  of  this  at  hand,  this  one  from  Litde  Sandy 
Creek,  August  30,  1894  (No.  1132). 

Aster  foUaceus  Eatoni,  Gray,  Syn.  Fl.  194  (1884). 
East  Fork,  August  25,  1894  (No.  1118). 
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Aster  foliacens  frondens,  Gray.  Syn.  FL  193  (1884). 

Centennial  Valley,  August  25,  1895  (No.  1859), 
Aster  Fremontii,  Gray,  T.  &  G.  FL  N.  A.  ii,  503. 

No  data  on  this  specimen  except  collected  near  Laramie,  Octo- 
ber 3,  1891,  by  B.  C.  BufTum. 
Aster  firondosuB,  T.  &  G.  Fl.  N.  A.  ii,  165.      Brachyactis  frondosa^ 

Frequent  in  low,  wet  ground,  especially  in  alkali  soil,  on  the 
hummocks  in  alkali  bogs. 

Typical  specimens  from  Laramie,  September  7,  1895  (No.  1867); 
specimens  from   Seven  Mile  Lake,  October  15,  1894  (No.  1159), 
remarkable  for  their  size  and  the  great  number  of  large  flowers. 
Aster  glaucus,  T.  &  G.  Fl.  N.  A.  ii,  172. 

In  the  foothills  of  all  the  mountain  ranges  yet  collected. 

Big  Wind  River,  August  10,  1894  (No.  772);  Laramie,  Septem- 
ber 30, 1894  (No.  1151)  ;  Laramie  Peak,  August  7, 1895  (No.  1590). 
Aster  lavis  Oeyeri,  Gray,  Syn.  Fl.  183  (1884). 

Collected  by  B.  C.  BufTum,  Eagle  Rock  Canon,  August  22,  1892. 

Aster  integrifolius,  Nutt.  Trans.  Am.  Phil.  Soc.  n.  ser.  vii,  291  (1841). 
Belonging  to  the  western  or  Pacific  slope,  "observed  only  on  the 
west  side  of  Union  Pass,  August  13,  1894  (No.  1032). 
Aster  Lindleyanus,  T.  &  G.  Fl.  N.  A.  ii.  122. 

It  was  quite  a  surprise  to  find  this  species  so  far  to  the  south  and 
west. 

Laramie  Peak,  August  6,  1895  (No.  1592). 

Aster  mnltiflonis,  Ait.  Hort.  Kew.  iii,  203  (1789). 

Common  throughout  the  state  and  quite  variable  as  to  habit, 
hirsuteness  and  size  of  flowers. 

Big  Muddy  Creek,  July  24,  1894  (No.  642);  reported  from  Sheri- 
dan as  a  weed  on  the  Experiment  Farm. 

Aster  Parryi,  Gray,  Am.  Nat.  viii,  212. 

This  beautiful  large  flowered  species  is  found  in  the  greatest 
abundance  in  some  parts  of  the  Laramie  Plains  as  is  its  congener 
A.  xyhrrhiza.  Usually  in  separate  districts  but  occasionally 
striving  for  the  occupancy  of  the  same  hillside.  Hybrids,  I  think, 
sometimes  occur,  for  specimens  are  found  with  the  characters  of  both 
species  well  blended.  Preferring  a ,  red  clay  soil  with  a  percentage 
of  alkali  in  it. 
— 10 
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Carbon,   June  18,   1894    (No.  256).  Miss  Lily  Boyd;  Lanmie 
Plains,  June  20,  1895  (No.  1315). 
Aster  ptarmicoides,  T.  &  G.  Fl.  N.  A.  ii,  160  (1841). 

Rare;  typical  specimens  from  Bald  Mountain,  August  16,  1892, 
B.  C.  Buffum. 
Aster  palchellns,  Eaton,  Bot.  King  Exp.  143. 

This  elegant   alpine  form  occurs  at  least  in  the  two  principal 
ranges  in  the  northern  part  of  the  state. 

Bald  Mountain,  August  8,  1892.  B.  C.  Buflfiim;    Union   Peak.. 
August  13.  1894  (No.  1016) 
Aster  salicifolius,  Ait.  Hon.  Kew.  iii,  203. 

From  Jackson's  Hole,  near  the  base  of  the  Teton  Mountains, 
August  21,  1894  (No.  1065). 
Aster  tanacetifolins,  H  B  K.  Nov.  Gen.  &  Sp.  iv,  95  (1820). 

Frequent  on  the  sandy  plains  of  the  Platte.  Uva,  July  10,  1894 
(No.  443).     Observed  in  many  other  places. 
Aster  xylorrhiza,  T.  &  G.  Fl.  N.  A.  ii,  158 

This  grows  even  more  profusely  than  the  above  mentioned  A, 
Parryi,  but  prefers  soil  with  less  alkali.  Sandy  clay  ridges  on  the 
height  of  land  l>etween  streams. 

Laramie  Plains,  June  20.  1895  (No.  1315). 

Erigeron  acris,  L.  Sp.  PL  863  (1753). 

Infrequent  and  alpine ;  Laramie  Peak,  August  7, 1895  (No.  1621). 

Erigeron  armerifolius,  D  C.  Prodr.  v,  291  (1836). 
Quite  frequent  along  stream  banks. 

Head  of  Green  River,  August  14,  1894  (No.  908);    Cummins, 
July  29,  1895  (No.  1480). 

Erigeron  cssspitosus,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  307  (1841). 
Frequent  on  dry  stony  hillsides  in  the  Laramie  Mountains. 
Blue  Grass  Creek,  July  9,   1894  (No.  334);    Cummins,  July  30. 
1895  (No.  1496). 

Erigeron  Canadensis,  L.  Sp,  PI.  863  (1753). 

Sybille  Creek,  July  9.  1894  (No.  298);  Whalcn  Canon.  July  18. 
1894  (No.  556). 
Erigeron  canns,  Gray,  Mem.  Am.  Acad,  iv,  67  (1849). 

My  specimens  of  this  are  a  little  scanty  and  over  ripe,  but  I  think 
there  is  little  doubt  of  the  correctness  of  the  determination. 
Platte  Canon,  July  14.  1894  (No.  482). 
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Erigeron  compositiis,  Pursh,  Fl.  ii,  535  (1814). 

Observed  only  on  a  clayey,  gravelly  ridge  at  the  head  of  Pole 
Creek,  May  12,  1804  (No.  26);  May  18,  1895  (No.  1217). 

Erigeron  compositns  pinnatisectus,  Gray,  Proc.  Am.  Acad,  xvi,  90 
(1880). 

In  the  Medicine  Bow  Mountains  only  as  yet,  10,000  ft.  and 
upward. 

La  Plata  Mines,  August  23,  1895  (No.  1816). 
Erigeron  trifidus,  Hook.  Fl.  Bor.  Am.  ii,  17  (1834). 

Near  the  summit  of  Laramie  Peak,  August  7,  1895  (No.  1612). 

Erigeron  corymbosus,  Nutt.  Trans.  Am.  Phil.  Soc.  vii.  308  (1841). 

This  fine  mountain  form  is  quite  variable  as  to  the  number  of 
heads.  In  three  specimens  from  different  localities  I  find  the  stems 
unicephalous,  while  only  one  has  the  typical  corymbose  arrange- 
ment. 

Telephone  Canon,  June  15,  1894  (No.  234);  Platte  Hills,  July  24, 
1894  (No.  633);  Union  Pass,  August  10,  1894  (No.  859);  Centen- 
nial Hills,  June  9,  1895  (No.  1290). 
Erigeron  Coolteri,  Porter,  in  Fl.  of  Colo. ,  61. 

Just  a  few  fine  specimens  secured  at  Cummins,  July  28,  1895  (No. 
1524). 
Erigeron  divergens,  T.  &  G.  Fl.  ii,  175  (1841). 
Widely  distributed,  but  not  common. 
Fine  specimens  from  Snake  River,  Jackson's  Hole,  August  22, 

1894  (No.  1053).    Larger  and  more  divergently  branched  plants 
from  subalpine  slopes  on  Laramie  Peak,  August  6,  1895  (No.  1635). 

Erigeron  flagellaris,  Gray  Mem.  Am.  Acad,  iv,  68  (1849). 

Immature  and  mature  specimens  present  a  very  different  appear- 
ance on  account  of  the  great  lengthening  of  the  stems  without  a 
corresponding  increase  in  the  number  of  leaves.  Table  Mountain, 
June  30,  1895  (No.  1386);  Laramie  Peak,  August  6,  1895  (No. 
1 600). 
Erigeron  glabellas,  Nutt.  Gen.  ii,  147  (1818).     E,  asperus^  Nutt. 

Our  commonest  Erigeron,  everywhere  abundant  in  wet  meadows, 
somewhat  variable. 

Lander  Creek,  August  29,  1894  (No.  1117);  Cummins,  July  30, 

1895  (Nos.  1454  and  1536).      Specimens  from  several  other  locali- 
ties. 
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Erigeron  anbtrinerviB,  Rydberg.    E.  glabeUus  mollis.  Gray. 

That  this  is  worthy  of  the  specific  rank  recently  accorded  it,  I 
think  no  one  will  question. 

Centennial  Valley,  August  17,  1895  (No.  1692). 
Erigeron  grandifloruB,  Hook.  Fl.  ii,  123. 

Bald  Mountain,  August  15,  1892,  B.  C.  BufTum,  specimens  with 
rays  almost  white;    La  Plata  Mines,  August  24,  1895  (No.  1805), 
rays  purple. 
Erigeron  leiomeris,  Gray,  Syn.  Fl.  211  (1884). 

Collected  on  the  Grand  Teton  at  about  10,000  ft .  at  the  foot  of 
rocky  ledges,  August  21,  1894  (No.  1054). 

Erigeron  macranthus,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  310  (1841). 
In  mountain  parks  and  meadows  at  8,000  ft.  and  upward. 
Garfield  Peak.  July  29,  1894  (No.  647);  Cummins,  July  30, 1895 
(No.  1535). 
Erigeron  pumilus,  Nutt.  Gen.  ii,  147  (1818). 

Frequent  in  sandy,  grassy  valleys  in  the  Laramie  Mountains. 
Laramie  Hills,  June  7,  1894  (No.  169);  Table  Mountain,  June  30. 
1895  (No.  1339);  observed  in  many  other  localities. 

Erigeron  radicatUB,  Hook.  Fl.  ii,  17. 

On  dry,  stony  ridges  and  subalpine  table  lands. 
State  Fish  Hatchery  grounds,  Laramie,  May  28,  1892.  B.  C.  Bul- 
fum  ;  Table  Mountain.  June  2,  1894  (No.  143). 

Erigeron  Balsnginosng,  Gray,  Proc.  Am.  Acad,  xvi,  93  (1880). 

Wyoming  must  be  the  natural  home  of  this  splendid  species, 
judging  by  the  luxuriance  of  its  growth.  Superb  specimens  with 
heads  two  inches  in  diameter  are  of  frequent  occurrence  along  our 
mountain  streams. 

Union   Pass.   August   12,    1894   (No.    895);    Centennial   Hills, 
August  16.  1895  (No.  1775). 
Erigeron  Strigosus,  Muhl.  Willd.  Sp.  PI.  iii,  1956  (1804).     E,  ramosus, 
(Walt.)  B.  S.  P. 

Infrequent,  Union  Pass,  August  11,  1894  (No.  851). 
Erigeron  uniflorofl,  L.  Sp.  PI.  864  (1753). 

This,  with  11s,  alpine  form  varies  greatly  as  to  size  and  hirsute- 
ness. 

Specimens  from  Teton  Mountains,  August  22,  1 894  (No.  969), 
are  only  1-2  inches  high,  the  involucre  hirsute  with  sparse  light 
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colored  hairs.  Those  from  the  Medicine  Bow  Mountains,  August 
23,  1895  (No.  1772)  are  4-6  inches  high,  stems  bearing  4-6  leaves; 
involucre  densely  black  lanate,  rays  white,  heads  1  inch  in  diam*- 
eter.  I  suggest  the  varietal  name  melanoceplialas  for  this  form. 
Erigeron  ursinus,  Eaton,  Bot.  King's  Exp.  148  (1871). 

On  rocky  hills  and  ledges,  7,000-11,000  ft.,  successively  through- 
out the  season. 

Table  Mountain,  June  2, 1894  (No.  144);  La  Plata  Mines,  August 
23,  1895  (No.  17^5). 
Filago  depressai  Gray,  Proc.  Am.  Acad,  xix,  3. 

Not  having  seen  an   authentic  /^  depressa^  I   give   the  above 
determination  with  some  reservation.     In  a  gravelly  hollow  near 
the  Little  Laramie  River,  Centennial  Valley,  August  19,  1895  (No. 
1751). 
Antennaria  alpina,  Gxrtn.  Fr.  &  Sem.  ii,  410  (1791). 

Frequent,  on  dry  hillsides. 

Union  Pass,  August  11,  1894  (No.  853);  Centennial  Valley,  June 
9,  1895  (No.  1265), 
Antennaria  CarpatMca  pulcherrima,  Hook.  Fl.  i,  329  (1834). 

Probably  throughout  the  state,  in  the  nch  soil  of  thickets. 

Pole  Creek,  June  9,  1894  (No  110);  Union  Pass,  August  12,  1894 
(No.  819). 
Antennaria  dioica,  Gaertn.  1.  c. 

Of  this  variable  species  we  have  our  full  share  of  forms.  Lara- 
mie, Inyan  Kara  Divide,  Wind  River  and  Green  River  are  places 
from  which  specimens  are  at  hand  (Nos.  762  and  885). 

Antennaria  dioica  congesta.  D  C.  Prodr.  vi.  269. 

This  is  of  frequent  occurrence,  sometimes  with  closely  depressed 
stems,  at  other  times,  stems  several  inches  in  length.  Separable 
from  the  species  by  the  compactness  of  the  heads.  • 

Laramie,  June  28,  1894  (No.  291).  A  form  with- strikingly  rose- 
ate bracts  probably  belongs  here. 

Antennaria  racemosa,  Hook.  Fl.  Bor.  Am.  i,  330  (1834). 

Rare,  and  but  a  few  specimens  secured. 
Union  Pass,  August  11,  1894  (No.  812). 

Anaphalis  margaritacea,  Benth.  &  Hook.  Gen.  PI.  ii,  303  (1873). 
Antennaria  margaritacea,  (L.)  Hook. 

In  deeply  shaded  copses  at  the  foot  of  mountains. 
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Tetons,  August  21,  1894  (No.  969);  Laramie  Peak,  August  8, 
1895  (Nd.  1604). 

Anaphalis  margaritacea  snbalpina,  Gray,  Syn.  Fl.  233  (1884). 

On  a  rocky  creek  bed,  Centennial  Valley,  August  16,  1895  (No. 
1669). 

Gnaphalium  paluBtre.  Nutt.  Trans.  Am.  Phil.  Soc.  n.  ser.  vii,  404 
(1841). 

Not  common.  Wheatland,  August  8,  1891,  B.  C.  Buffum; 
Atlantic  City,  September  3,  1894  (No.  1186). 

Iva  axillaris,  Pursh,  Fl.  Am.  Sept.  743  (1814). 

A  troublesome  weed  in  some  localities;  frequent  on  the  sandy 
plains  of  the  Platte. 

Fairbanks,  July  14.  1894  (No.  476).    F&uerty  Weed. 

Iva  xantMfolia,  Nutt.  Trans.  Am.  Phil.  Soc.  (II)  vii.  347  (1841). 

Infrequent;  Willow  Creek,  July  20,  1894  (No.  569);  Cheyenne, 
August  11,  1891,  B.  C.  Buffum. 

Ambrosia  psilostachya,  D  C.  Prodr.  v,  526  (1836). 

An  exceedingly  annoying  weed,  its  root-stocks  making  it  almost 
impossible  to  destroy  it  by  cultivation. 

Wheatland,  August  11,  1891,  B.  C.  Buffum ;  Fairbanks,  July  11. 
1894  (No.  425);  Laramie,  September  30,  1894. 

Ambrosia  trifida,  L.  Sp.  PI.  987  (1753). 
Infrequent  in  the  state  as  yet. 
Ford  J.  Ranch,  on  Willow  Creek,  July  21,  1894  (No.  563). 

Franseria  discolor,  Nutt.  Trans.  Am.  Phil.  Soc.  (II)  vii,  345  (1841). 
Gartneria  discolor,  (Nutt.)  Kuntze. 

One  more  of  our  weeds;  "the  more  it  is  dug  up  the  better  it 
thrives." 

University  campus,  July,  1891.  B.  C.  Buffum  ;  Hartville,  July  15, 
1894  (No.  550). 

Franseria  Hookeriana,  Nutt.  I.  c  Gartneria  acanthicarpa,  (Hook.) 
Britton. 

Frequent  on  sandy  plains. 

Inyan  Kara  Divide,  August  30,  1892,  B.  C.  Buffum;  Big  Wind 
River,  August  5,  1894  (No.  707);  Sweetwater  River,  September  9, 
1894  (No.  1196). 
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'ZantMom  Canadense,  Mill.  Gard.  Diet.  £d.  8,  No.  2  (1768). 

Not  frequent;  Cheyenne,  August  9,  1891,  B.  C.  Buffum;  Platte 
River.  July  14,  1894  (No.  485). 

^Oynmolomia  mnltiflora,  Benth.  &  Hook.  Rothr.  Bot.  Wheeler  Surv. 
160  (1876). 
Only  from  Snake  River  thus  far,  August  21,  1894  (No.  1064). 

Bndbeckia  hirta,  L.  Sp.  PL  907  (1753). 
Common  throughout  the  state. 

Specimens  from  Cheyenne,    Laramie,  Big  Muddy  Creek,   and 
Cummins,  (Nps.  600,  1144.  1459). 

Bndbeckia  laciniata,  L.  Sp.  PI.  906  (1753). 

Common  on  streams  in  eastern  part  of  the  state. 
Cottonwood  Canon,  August  5,  1895  (No.  1575). 

.Lepachys  colnnmaris,  T.  &  G.  Fl.  N.  A.  ii,  314  (1842). 

This  and  the  following  variety  are  common  on  the  plains  and 
hills  about  the  Platte 

Uva,  July  10,  1894  (No.  386). 

XepacliyB  colTunnaris  pulcherrima,  T.  &  G.  1.  c. 

This  form   maintains  itself  pretty  uniformly  in  given  areas,  so 
seems  entitled  to  varietal  name. 

Willow  Creek,  July  20.  1894  (No.  570). 

BalBamorrhiza  sagittata,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  349  (1841), 
Occasionally   growing  in   the  greatest   profusion   in   dry,   stony 

ravines. 

Laramie  Hills,  by  B.  C.  Buffum,  June  24,   1892;  June  9,  1894 

(No.  213). 

Balsamorrhiza  macrophylla,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  350 
(1841). 

Very  rare,  but  one  specimen  found. 
Union  Pass,  August  10.  1894  (No.  921). 

Wyethia  amplexicaulis,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  349  (184T). 
Infrequent;  Laramie  Hills,  June  21,  1891,  B.  C.  Buffum;  Union 
Pass  Hills,  August  11,  1894  (No.  816). 

SelianthuB  annnnB,  L.  Sp.  PI.  ii,  904  (1753). 
A  common  weed  in  some  localities. 

Cheyenne,  August  11,  1891,  B.  C.  Buffum;  Fairbanks,  July  12, 
1894  (No.  432). 


^ 
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Helianthns  giganteus,  L.  Sp.  PI.  905  (1753). 

Near  streams  and  in  wet  bottoms;  not  frequent. 

Muskrat  Creek,  July  30,  1894  (No.  684);    Laramie.  October  6, 
1894  (No.  1169). 
HeUanthns  NuttaUii,  T.  &  G.  Fl.  N.  A.  ii,  324  (1 842). 

Secured  only  west  of  the  Wind  River  Mountains. 

Gros  Ventre  River,  August  16,  1894  (No.  1083). 

Helianthus  pumilus,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  366. 
Frequent  on  dry  slopes  and  hilltops. 

Platte  River  Hills,  July  14,  1894  (No.  501);  also  from  Casper. 
HeUanthtifl  rigidus,  Desf.  Cat.  Hort.  Paris.  Ed.  3.  184  (1813). 

Whalen  Canon,  July  18,  1894  (No.  528);  Laramie  Peak,  August 
6,  1895  (No.  1578). 
HeUanthella  qoinqiienerviB,  Gray,  Proc.  Am.  Acad,  xix,  10. 
In  the  mountains,  in  open  places  near  streams. 
Bald  Mountain,  by  B.  C.  Buffum ;  Union  Pass,  August  10,  1894 
(No.  803);  Laramie  Peak,  August  6,  1895  (No.  1654). 
Thelespemia  gracile,  Gray,  Kew.  Joum.  Bot.  i,  252  (1849). 
Frequent  on  the  hills  near  the  Platte  Riiver. 
Near  Fort  Laramie  by  B.  C.  BufTum ;  Blue  Grass  Hills,  July  8^ 
1894  (No.  321). 
Bidens  frondosa,  L.  Sp.  PI.  832  (1753). 

Frequent  in  the  eastern  part  of  the  state. 

Wheatland,  September  1892  ;  Sheridan  Experiment  Farm,  Sep- 
tember 1895,  J.  F.  Lewis. 
Bidens  cernua,  L.  Sp.  PI.  832  (1753). 

In  wet  places  about  Wheatland,  September  1892,  B.  C.  Bufium. 
Madia  glomerata,  Hook.  Fl.  ii,  24. 

A  rare  plant ;  in  dry  rich  loam  soil. 

Big  Wind  River,  August  2,  1892,  B.  C.  BufFum  ;  Laramie  Peak, 
August  8,  1895  (No.  1593). 

Ohanactis  Douglasii,  Hook.  &  Am.  Bot.  Beechy.  354  (1840-41). 
On  abrupt  stony  clay  hills. 

Mouth  of  Bacon  Creek,  August  15,  1894  (No.  909);  Cummins^ 
July  25,  1895  (No.  1439). 

ClianactiB  Douglasii  alpina,  Gray,  Syn.  Fl.  341  (1884). 

On   subalpine   stony    hilltops ;    easily    distinguished    firom  the 
species  by  its  striking  rosette  of  radical  leaves  and  its  smaller  size. 
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Garfield  Peak,  July  29,  1894  (No.  653);  Cummins,  July  26,  1895 
(No.  1438). 

Hymenopappus  filifolius,  Hook.  Fl.  Bor.  Am.  i,  317  (1833). 

Frequent  on  the  dry  slopes  of  the  Platte  and  Laramie  River  hills 
at  6,000-7,000  ft. 

Sybille  Creek,  July  7,  1894  (No.  328);  Table  Mountain,  June  29, 
1895  (No.  1369). 

Hymenopaiipas  ligulaflorus,  n.  sp. 

Perennial  from  a  multicipital  caudex,  each  division  bearing  one 
leafy  stem,  5-8  inches  high,  glabrous  but  for  some  fioccose  wool  on 
the  crown  of  caudex  ;  leaves  simply  pinnate  into  about  five  linear 
divisions,  impressed  punctate;  heads  few,  corymbosely  cymose, 
about  yi  inch  high  ;  involucral  bracts  oblong,  hirsute-villous  on  the 
margins,  resinous-atomiferous  as  are  also  the  corollas,  the  whole 
strong  scented;  rays  6-8,  ^  inch  long;  lobes  of  disk  corollas  very 
short  and  erect ;  achenes  short  villous ;  pappus  of  thin  acuminate 
paleae,  in  this  respect  allying  it  more  closely  to  Hymenatkrix ; 
flowers  yellow. 

Mr.  L.  Femald,  assistant  in  Gray  Herbarium,  who  kindly  exam- 
ined it  for  me,  reports  it  as  a  form  of  H,  filifoiiuSt  but  I  cannot  see 
why  it  should  be  left  there. 

Collected  on  the  north  Laramie  Plains,  about  six  miles  fi'om 
Owen,  August  5,  1895  (No.  1573). 

BaMft  duysanthemoides,  Gray,  Proc  Am.  Acad,  xix,  28. 

Noted  at  Laramie  Peak  only,  August  6,  1895  (No.  1634). 

Babia  oppositifolia,  Nutt.  T.  &  G.  Fl.  N.  A.  ii,  376  (1842). 

Common  on  the  dry,  sandy  plains  of  the  Platte  ;  July  1894  (Nos. 
332  and  602). 

Eriophyllnm  cnspitosiuii,  (Dougl.)  LindL  Bot.  Reg.  xiv,  1167  (1828). 
Probably  confined  to  the  northwestern  part  of  the  state. 
B.  C.  Buifum,  in  1 892  without  data  ;  Gros  Ventre  River,  August 
18.  1894  (No.  1099). 

Eriophyllnm  c»spitostim   lencophyllnm,  Gray,  Proc.  Am.   Acad, 
xix,  25. 

Very  rare,  in  dry  stony  ravine. 

Warm  Spring  Creek,  Union  Pass,  August  10,  1894  (No,  801). 
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Dysodia  chxysanthemoides,  Lag.  Nov.  Gen.  et  Sp.  29  (1816).    D, 
papposa,  (Vent.)  A.  S.  Hitchc. 

Common  in  the  eastern  part  of  the  state. 

From  Wheatland,  by  B.  C.   Buffum.  August  11,  1891;  Platte 
River,  July  14,  1894  (No.  499). 

Helenium  automnale,  L.  Sp.  PI.  886  (1753). 

Very  frequent  on  river  bottoms. 

Popo  Agie  River,"  August  1,  1894  (No.  736);  lone  Ranch,  August 
10,  1895  (No.  1664). 

Helenium  Hoopeaii,  Gray,  Proc.  Acad.  Phil.  65  (1863). 
Infrequent;  Union  Pass,  August  11,  1894  (No.  841). 

Oaillardia  aristata.  Pursh,  Fl.  ii.  573. 

Frequent  and  quite  variable  especially  as  to  foliage.    Probably 
throughout  the  state. 

Platte  River  Hills,  July  11,  1894  (No.  417);  Pole  Creek.  June  27, 
1895  (No.  1326). 

Actinella  acaulis,  Nutt.  Gen.  ii,  173. 

Very  frequent  indeed  in  various  forms,  the  earlier  individuals 
scapeless  as  well  as  stemless. 

Laramie  Hills,  June  7,   1894   (No.  177);  Table  Mounuin,  June 
27.  1895  (No.  1300). 

Actinella  glabra,  (Nutt.)  n.  sp. 

If  ever  a  plant  deserved  specific  rank,  this  one  does.  Many  as 
are  the  forms  of  A,  acauiis,  by  necessity,  there  is  no  excuse  for 
making  this  one  of  them.  It  is  clearly  separated  from  that  by  the 
much  longer  branches  of  the  caudex,  which  are  closely  covered 
with  the  persistent  bases  of  dead  petioles,  all  of  which  are  com- 
pletely enveloped  in  long,  densely  matted  wool,  brownish-red, 
except  at  the  summit,  where  it  becomes  continuous  with  the  white 
persistent  wool  of  the  scape  and  involucre.  Leaves  longer,  glab- 
rous and  strongly  impressed-punctate  ;  heads  large,  1  inch  or  even 
more  across.  Roots  enormous,  sometimes  several  feet  in  length ; 
the  multicipital  caudex  forming  raised  rounded  tufts  6-12  inches 
across,  which  very  early  in  the  spring  become  covered  with  fine 
yellow  heads.     A.  acauiis  glabra^  Gray.     A.  gialfra,  Nutt. 

Exceedingly  abundant  in  the  Laramie  Hills,  where  it  is  in  blos- 
som from  April  to  June  (Nos.  36  and  1233). 
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Actinella  grandifiora,  T.  &.  G.  Bost.  Journ.  Nat.  Hist.  Soc.  v,  110. 
Rare  ;  probably  strictly  alpine. 

On  the  naked  summits  of  the  Medicine  Bow  Mountains,  August 
23,  1895  (No.  1822). 

Actinella  Bichardsonii,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  379. 
Rare ;  only  a  few  specimens  secured. 
Centennial  Hills,  August  19.  1895  (No.  1688). 

Actinella  scaposa  linearis,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  378. 

This  is  a  common  species  in  sandy,  grassy  valleys  in  the  hills. 
Table  Mountain,  June  2.  1894  (No.   91);   June  29,  1895  (No. 
1341). 

Achillea  millefolium,  L.  Sp.  PI.  ii,  899  (1753). 

From  the  summits  of  our  mountains  to  our  lowest  valleys. 
Sybille  Creek,  July  8,  1894  (No.  409);  Wind  River  Mountains. 
August  8,  1894. 

AntliemiB  cotnla,  L.  Sp.  PI.  894  (1753). 

Introduced  in  Laramie  and  possibly  elsewhere  but  apparently  not 
thriving.     It  would  soon  disappear  were  in  not  reintroduced. 
Laramie,  October  1894  (No.  1160). 

Tanacetnm  capitatnm,  T.  &  G.  Fl.  N.  A.  ii,  415. 

Infrequent ;  Laramie,  in  the  ••  red  hills,"  June  15,  1894  (No.  226). 

Artemisia  biennis,  Willd.  Phytogr.  11  (1794). 

Very  common  in  waste  ground  about  the  city. 
Laramie,  September  18,  1894  (No.  1145). 

Artemisia  cana,  Pursh.  Fl.  ii,  521. 

This  seems  to  belong  to  the  western  slope,  where,  in  the  fertile 
creek  valleys,  it  is  the  prevailing  species. 

Bacon  Creek,  August  25,  1894  (No.  1042);  Lewiston,  September 
5,  1894  (No.  1183). 

Artemisia  Canadensis,  Michx.  Fl.  Bor.  Am.  ii.  129  (1803). 

Of  frequent  occurrence  on  the  Big  Wind  River ;  by  B.  C.  Buf- 
fum,  August  2,  1892;  August  5,  1894  (No.  710);  Laramie  Peak, 
August  6,  1895  (No.  1660). 

Arteznisia  dracnncnloides,  Pursh,  Fl.  Am.  Sept.  742  (1814). 

Infrequent  in  the  parts  of  the  state  collected ;  Eagle  Rock  Canon, 
August  22,  1892,  B.  C.  Buffum. 
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Artemiaia  flUfolia,  Torr.  Ann.  Lye.  N.  Y.  ii,  211  (1827). 

This  fine  species  is  also  rare  unless  it  be  in  the  northeastern  pait 
of  the  state. 

Inyan  Kara  Divide,  August  30,  1892,  B.  C.  Bcffum. 

Artemisia  fWgida,  Willd.  Sp.  PI.  iii,  1838  (1804). 

Perhaps  the  commonest  of  our  long  list  of  "  sages,"  appearing 
everywhere  on  the  dry  plains  and  in  the  hills. 

Union  Pass,  August  10.  1894  (No.  861);  University  campus, 
September  16,  1894  (No.  1135);  Sheridan  Experiment  Farm,  Sqh 
tember  1895. 

Artemisia  Ludoviciana,  Nutt.  Gen.  ii,  143  (1818). 

Quite  variable,  differing  especially  as  to  foliage  and  compactness 
of  panicle.     On  creek  banks  throughout  the  state. 

Laramie,  October  6,  1894  (No,  1171);  Laramie  Peak,  August  5, 
1895  (No.  1643). 

Artemisia  Ludoviciana  integrifolia,  n.  var. 

Leaves  all  entire,  large,  (1-3  inches  long),  narrowly  lanceolate, 
margins  revolute ;  panicle  strict,  heads  fewer  and  larger  than  in  the 
species. 

Willow  Creek.  July  20.  1894  (No.  568). 

Artemisia  Mexicana,  Willd.  Spreng.  Syst.  iii,  490. 

Infrequent;  Sweetwater  Stage  Station,  September  9,  1894  (No. 
1181). 

Artemisia  Norvegica,  Fries,  in  Liljeb.  Fl.  (1815). 
A  handsome  plant,  infrequent,  alpine. 
Union  Peak,  August  12,  1894  (No.  897). 

Artemisia  scopulomm,  Gray,  Proc.  Acad.  Phila.  66  (1863). 
Probably  in  all  our  alpine  regions. 

Union  Peak,  August  13,  1894  (No.  989);  La  Plata  Mines,  August 
22,  1895  (No.  177fi). 

Artemisia  tridentata,  Nutt.  Trans.  Am.  Phil.  Soc.  (II)  vii,  398  (1S41). 
This  is  the  shrub  that  is  generally  designated  by  the  term  "  sage 
brush,"  whereas  the  term  sage  is  applied  indiscriminately  10  the 
preceding.  It  is,  perhaps,  the  most  characteristic  shrub  of  the 
Wyoming  plains  and  valleys.  Its  presence  indicates  soil  of  good 
quality,   reasonably  free  from  alkali.     Of  very  slow  growth,  but  on 
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some  creeks  reaching  the  dignity  of  small  trees  and  furnishing  ex- 
cellent fuel. 

Boulder  Creek,  August  25,  1894  (No.  1111). 

Artemisia  triflda,  Nutt.  1.  c. 

No  specimens  of  this  species  are  at  hand  but  it  is  known  to  be  in 
the  state. 

Noted  by  Prof.  W.  C.  Knight,  on  Seminoe  Mountains,  May  6, 
1896,  at  about  8,000  ft.  altitude. 

Petasites  sagittata,  Gray,  in  Brew.  &  Wats.  Bot.  Cal.  i.  407  (1876). 
Tussilago  sagittata,  Pursh. 
Rare ;  in  a  wet,  boggy  meadow. 
Pole  Creek,  May  25,  1894  (No.  81). 

Arnica  alpina,  Olin.  Mon.  Arn.  Upsala  (1799). 

Verv  abundant  about  Table  Mountain,  where  it  was  collected 
June  2,  1894  (No.  148);  June  30, 1895  (No.  1383). 

Arnica  amplexicanlis,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  408. 
Frequent  in  copses  in  fertile  subalpine  valleys. 
Teton  Mountains,  August  21,  1894  (No.  933);  Centennial  Hills. 
August  19,  1895  (No.  1702). 

Arnica  Chamissonis,  Less.  Linnaea,  vi,  317  (1831). 
Frequent  in  the  mountains. 

Pine  Creek,  by  B,  C.  Bufum ;  Union  Peak,  August  13,  1894  (No. 
995);  La  Plato  Mines,  August  23.  1895  (No.  1785). 

Arnica  cordifolia,  Hook.  Fl.  Bor.  Am.  i,  331  (1833). 

Exceedingly  abundant ;  in  woods  and  copses  in  the  mountains 
from  their  bases  to  their  summits.  Somewhat  variable,  the  radical 
leaves  often  reduced  and  ovate  rather  than  cordate. 

Horse  Creek  June  9.  1894  (No.  215);  Union  Pass,  August  10, 
1894  (No.  871);  also  from  the  Centennial  Valley. 

Arnica  foliosa,  Nutt.  Trans.  Am.  Phil.  Soc.  vii,  407. 

Probably  rare ;  collected  only  on  upper  Wind  River,  August  10, 
1894  (No.  766). 

Ajmica  foliosa  incana,  Gray,  Bot.  Cal.  i,  416  (1876). 

Specimens  from  Pine  Creek,  by  Prof.  B.  C.  Buffum,  presumably 
nearly  typical ;  others  less  so  from  Saratoga,  July  2,  1893,  by  J.  D. 
Parker. 
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Arnica  latifolia,  Bong.  Veg.  Sitch.  147. 

A  beautiful  subalpine  species,  probably  in  all  of  our  mountains. 
Bald   Mountain,  B.  C.   Buflfum,  in  August  1892;  Union  Pass, 
August  11,  1804  (No.  836);  noted  in  Medicine  Bow  Mountains. 

Arnica  longifolia,  Eaton,  Bot.  King  Exp.  186.         ^ 

Decidedly  rare ;    Teton  Mountains,  August  21,  1894  (No.  957). 

Senecio  amplectens  taraxacoides,  Gray,  Proc.  Acad.  Phila.  67  (1863). 

Very  rare ;  only  a  few  specimens  from  the  Teton  Mountains, 
August  22,  1894  (No.  987). 

Benecio  aureus,  L.  Sp.  PI.  ii,  870  (1753). 

This  and  many  of  its  varieties  are  well  represented  in  our  flora. 
The  individual  variation  is  often  so  great  that  it  is  difficult  to  assign 
some  specimens  to  any  of  the  numerous  varieties  already  created. 

Specimens  from  Green  River,  August  26,  1894  (No.  1036),  and 
Wind  River,  August  10,  1894  (No.  760)  I  think  are  nearly  typical 
as  are  also  some  from  Beaver  Creek  and  Laramie,  by  B.  C.  Bufliun. 

Senecio  aureus  borealis,  T.  &  G.  Fl.  N,  A.  ii,  442. 

On  the  rocky  slopes  of  the  Teton  Mountains,  August  21,  J8W 
(No.  979). 

Senecio  aureus  croceus,  Gray,  Proc  Acad.  Phila.  68  (1863) 
This  is  a  frequent  form  in  subalpine  meadows. 
Union  Pass.  August  10,  1894  (No.  858);  La  PlaU  Mines,  August 
20,  1895  (No.  1753). 

Senecio  aureus  obovatus,  T.  &  G.  Fl  N.  A.  ii,  442. 

Typical  specimens  from  Big  Wind  River,  August  5,  1894  (No. 
704);  doubtful  ones  from  La  Plata  Mines,  August  23,  1895  (No. 
1769). 

Senecio  Balsamita  (7)  Muhl.  Willd.  Sp.  PI.  iii,  1998  (1804). 

I  think  there  is  little  doubt  of  the  two  sets  of  specimens  bcfote 
me  belonging  here ;  they  lack  the  root  leaves  upon  which  the 
description  partly  hinges»  but  seem  normal  otherwise. 

Eagle  Rock  Canon.  August  2,  1892,  B.  C.  Buffum;  Cummins, 
July  30,  1895  (No.  1492;. 

Senecio  canus,  Hook.  Fl.  Bor.  Am.  i,  333  (1834). 

This  strongly  marked  species  is  of  frequent  occurrence  in  the 
state.  Our  specimens  are  large,  stoloniferous  and  slightly  decum- 
bent at  base. 
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Union  Pass,  August  10,  1894  (No.  761);  Table  Mountain,  June 
30,  1896  (No.  1364). 
Senecio  crassnlns,  Gray,  Proc.  Am.  Acad,  xix,  54. 

Probably  in  the  subalpine  regions  of  all  our  mountains. 

A  large  form  in  Union  Pass,  August  1 0,  1 894  (No.  809);  smaller 
and  more  typical.  Union  Peak,  August  13,  (No.  1027);  La  Plata 
Mines,  August  21,  1895  (No.  1770). 

Senecio  Douglasii,  D  C.  Prodr.  vi,  429  (1837). 

This  is  of  frequent  occurrence,  the  three  main  forms  being  repre- 
sented :  1.  Glabrous,  stems  branched,  leaves  broad,  with  broad, 
unequal  lobes ;  rays  long,  narrow  (6-10).  This  is  probably  the 
suppressed  Senecio  fas  tigiatus.  Gray.  2.  Slightly  pubescent-tomen- 
tose  stems  paniculately  branched  only  at  summit ;  leaves  pinnately 
parted  into  linear  lobes,  the  rays  few  and  inconspicuous.  This 
form  is  Bentham's  Senecio  longilobus,  3.  Glabrous,  stems  very 
numerous  from  a  woody  base,  strict ;  leaves  entire,  linear ;  inflor- 
escence a  short  rymose  panicle ;  rays  long  and  conspicuous.  This 
is  Senecio  Ridellii,  T.  &  G. 

I  see  no  reason  why  forms  so  distinct  should  not  be  kept  separ- 
ate. 1.  From  Pole  Creek,  July  1,  1895  (No.  1389);  2.  Sybille 
Hills,  July  8,  1894  (No.  302),  and  Cummins,  July  27,  1895  (No. 
1441);  3.  Cummins,  July  27,  1895  (No.  1440). 

Senecio  eremopMlns,  Richards.  App.  Frankl.  Journ.  Ed.  2,  31. 
Infrequent;  Cummins,  July  29,  1895  (No.  1491). 

Senecio  Fendleri,  Gray,  PI.  Fendl.  108. 

A  very  common  form  in  stony  clay  hills. 

Pole  Creek.  June  2,  1894  (No.  124);  Centennial  Valley,  June  9, 
1895  (No.  1297). 
Senecio  hydrophilns,  Nutt. 

Frequent,  but  never  plentiful ;  in  wet  and  sometimes  boggy 
places. 

Bacon  Creek,  August  15,  1894  (No.  915);    Cummins  July  28, 
1895  (No.  1458). 
Senecio  integenimns,  Nutt.  Gen.  ii,  165. 

Very  frequent  in  fertile,  open  valleys  in  the  mountains. 
Union    Pass,   August   14,  1894    (No.    891);    Teton   Mountains, 
August  21,  1894  (No.  1002);  Table  Mountain,  June  26,  1895  (No. 
1333). 
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Senecio  lugens,  Richards.  Bot.  App.  748  (1823). 

Very  common  and  of  many  forms  which  probably  are  worthy  of 
varietal  distinction.  The  following  numbers  appear  eariy  00  hill- 
sides and  valleys  and  are  probably  near  the  type: 

Table  Mountain,  June  2,  1894  (No.  128);  Centennial  Valley, 
June  9.  1895  (No.  1305). 

Senecio  lugens  foliosus,  Gray.  Bot.  Cal.  i,  413. 

On  hillsides,  in  rich  loam  soil  among  undershrubs. 
Union  Pass,  August  13,  1894  (No.  999);  Centennial  Valley,  June 
9.  1895  (No.  1246). 

Senecio  lugens  megaloceplialns,  n.  var. 

Radical  leaves  large,  irr^ularly  and  coarsely  dentate ;  cauline 
leaves  small  or  wanting ;  stem  branched  from  near  the  base  into 
several  slender  branches  8-12  inches  long,  each  bearing  a  few  (3-5) 
large  heads  (5-8  lines  high).  The  whole  plant  is  very  tardily 
glabrate.     In  thickets  on  moist  hillsides. 

Centennial  Valley.  June  9,  1895  (No.  1262). 

Senecio  rapifolins,  Nutt. 

Said  to  be  a  very  rare  plant. 

Sweetwater  River,  September,  1894  (No.  1180);  Laramie  Peak, 
August?.  1895  (No.  1589). 

Senecio  serra,  Hook.  Fl.  Bor.  Am.  i.  333  (1834). 

Infrequent ;  near  Warm  Spring  Creek,  August  10, 1894  (No.  771). 

Senecio  serra  integrinscnloB,  Gray,  Syn.  Fl.  387  (1884).  5.  Andmm, 
Nutt. 

A  rare  plant ;  in  the  Union  Pass  hills.  August  10,  1894  (No.  876). 

Senecio  triangnlaris,  Hook.  Fl.  Bor.  Am.  i.  332  (1834). 
On  wet  banks  in  copses  in  mountain  canons. 
Teton  Mountains,  August  21.  1894  (No.  936);  Cummins,  July  31 , 
1895  (No.  1519). 

Senecio  wemersBfolius,  Gray,  Proc.  Am.  Acad,  xix,  54. 

Frequent  in  the  "red  hills  *'  (Tertiary)  about  Laramie,  June  15, 
1894  (No.  224);  Table  Mountain,  June  29.  1895  (No.  1379). 

Tetradymia  canescens,  D  C.  Prodr.  vi.  440  (1837). 

On  the  dry  plains  of  the  Platte;  Big  Muddy  Creek,  July 23, 
1894  (No.  605). 
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Tetradymia  canescenB  inermis,  Gray. 

While  not  separated  from  the  species  by  any  strong  botanical 
characters,  yet  readily  distinguished  by  foliage  and  general  habit. 
Wallace  Creek,  July  29,  1894  (No.  656). 

Cnicns  altissimns  fllipendulua,  Gray,  Proc.  Am.  Acad,  xix,  56. 

Specimens  received  from  Sheridan  Experiment  Farm  seem  to 
belong  to  this  variety,  probably  introduced  with  farm  seeds.     Sep- 
tember, 1895. 
Onieas  AmericanUB,  Gray,  Proc.  Am.  Acad,  xix,  56. 

In  the  dry  foothills  near  the  Laramie  River ;  not  frequent. 
Cummins,  July  29,  1895  (No.  1512) 
Onieas  arvensis,  Hoffm.   Deutch.  Fl    Ed.  2,  I:    Part  2,  130  (1804). 
Carduus  arvensis,  (L.)Robs. 

Thus  far  this,  the  Canada  Thistle,  has  been  reported  from  only 
one  place  in  the  state. 

Specimens  from  Sheridan,  September  1 895,  J.  F.  Lewis. 
Cnicns  Drommondii,  Gray,  Proc.  Am.  Acad,  x,  40.     Carduus  pumilus. 
Hook. 

Very  frequent  throughout  the  state. 

Laramie,  September,  1893:  Union  Pass,  August  14,  1894  (No. 
881);  Cummins,  July  27,  1895  (No.  1469). 

Cnicns  lanceolatns,  Hoffm.     Carduus  lanceo/atus,  L. 

Becoming  plentiful  in  vacant  lots  and  along  the  irrigation  ditches. 

Cnicns  ochrocentrns,  Gray,  Proc.  Am.  Acad,  xix,  57  (1883). 
In  dry,  open  ground  in  the  hills ;  frequent. 

Laramie   Hills,   July   7,    1894    (No.   414);  Gros   Ventre   River, 
August  22,  189*  (No.  1070). 
jOnicns  nndulatns,  Gray,  Proc.  Am.  Acad,  x,  42  (1874).     Carduus 
undulatus,  Nutt. 

Frequent;  Cheyenne,  August  11,  1891,  B.  C.  BufFum ;  Laramie, 
October  2,  1894  (No.  1156). 
Cnicns  Virginianns,  Pursh,  Fl.  ii,  506  (1814).  Carduus  Virginianus,  L. 
Very  rare  ;  a  few  specimens  from  a  dry  bank,  Cummins,  July  30, 
1895  (No.  1563). 
Crepis  acnminata,  Nutt.  Trans,  Am.  Phil.  Soc.  vii,  437. 

On  dry,  sometimes  stony  ground,  in  the  hills  and  mountains. 
Laramie,  July  7,  1894  (No.  356);  Union  Pass,  August  10,  1894 
(No.  919). 
— II 
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OrepiB  elegans,  Hook,  Fl.  i,  297. 

A  very  rare  plant ;  noted  but  once. 
Union  Pass,  August  12,  1894  (No.  107«). 

Orepis  glauca,  T.  &  G.  Fl.  N.  A.  ii,  488  (1843). 
Frequent  in  wet  alkali  meadow  lands. 

Meadow  Creek,  August  9,  1894  (No.  787);  Centennial  Valley, 
August  16,  1895  (No.  1673). 

Orepis  intermedia,  Gray,  Syn.  Fl.  432  (1884). 

Rare ;  secured  by  B.  C.  Buffum  on  the  Wind  River,  August  2» 
1892. 

Orepis  intermedia  gracilis,  Gray.  Syn.  Fl.  432  (1884). 
Frequent  on  dry  hillsides  in  the  Laramie  range. 
Table  Mountain,  June  30,  1895  (No.  1393). 

Orepis  mncinata,  T.  &  G.  Fl.  N.  A.  ii,  487  (1843). 

Infrequent ;  secured  by  B.  C.  Buffum  near  Big  Wind  River,  Au- 
gust 1,  1892. 

Hieracium  lUbiflonun,  Hook.  Fl.  i,  298. 

Abundant  on  a  dry  hillside  among  the  fallen  timber  in  a  burned- 
over  district. 

Centennial  Hills,  August  16,  1895  (No.  1678). 

Hieracium  Oanadense,  Michx.  Fl.  ii,  86  (1803). 

Infrequent;  Wolf  Creek,  August  18,  1892.  B.  C.  Buffum. 

Hieracinm  Fendleri,  Schultz,  Bip.  Bonplandia,  ix,  173. 

As  near  as  I  can  judge  without  other  material  for  comparison, 
these  specimens  are  nearly  typical. 

Plentiful  on  the  banks  of  thfe  Little  Laramie  River,  in  the  Centen- 
nial Valley,  August  25,  1895  (No.  1857). 

Hieracium  gracile,  Hook.  Fl.  i,  298. 

Very  typical  specimens  from  the  Medicine  Bow  Mountains,  where 
in  the  alpine  region  it  is  found  in  the  greatest  profusion.  August 
23,  1895  (No.  1802). 

A  very  diminutive  form  was  secured  on  the  Teton  Mountains; 
radical  leaves  only  3-6,  stems  single,  bearing  one  to  four  heads. 
Var.  min^™"™  would  be  a  suitable  designation.  August  21, 1894 
(No.  1060). 
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Hieracinm  Scooleri,  Hook.  Fl.  i,  298. 

Very  abundant  on  the  Gros  Ventre  Hills,  but  not  observed  cast 
of  the  Wind  River  Mountains.     August  23,  1894  (No.  963). 

Troxiinon  aurantiacam,  Hook.  Fl.  i,  300,  t.  104. 

Infrequent;  Pole  Creek,  June  29,  1895  (No.  1342). 

Troximon  aorantiacnm  porpnreum,  Gray,  Proc.  Am.  Acad,  xix,  72. 
Found  occasionally  in  the  vicinity  of  Laramie ;  Pole  Creek,  June 
30,    1895    (No.    1376);    Hutton's   Grove,    August   9,    18i^l,  B.  C. 
BufTum. 

Troximon  cnspidatiim,  Pursh,  Fl.  Am.  Sept.  742  (1814).  Nothocalais 
cuspidata  (Pursh)  Greene. 

Somewhat  variable ;  only  a  few  of  my  numerous  specimens  typical ; 
possibly  some  of  them  should  be  cut  out.     Frequent  but  scatterin)]^. 

Laramie,  August  1893;  Wallace  Creek.  July  29,  1894  (No.  673); 
from  several  other  places  and  noted  in  many  localities. 

Troxiinon  glaacum,  Pursh,  Fl.  505  (1814).  Agoseris  glauca  (Pursh) 
Greene. 

Frequent  in  the  grassy  valleys  in  the  hills  and  mountains. 

Eagle  Rock  Canon,  August  22,  1892,  B.  C.  Buffum  ;  Union  Pass, 
August  10,  1894  (No.  870). 

Troximon  glancum  dasycephalum,  T.  &  G.  Syn.  Fl.  432  (1884). 
Seemingly  nearly  alpine  and  occasionally  very  abundant. 
Union  Pass,  August  10,  1894  (No.  868);  La  Plata  Mines,  August 
21,  1895  (No.  1765). 

Troximon  glancum  laciniatnm,  Gray,  Bot.  Cal. 

This  form  I  have  never  been  able  to  locate  to  my  satisfaction, 
but  I  am  unable  to  place  it  under  any  other  name.  It  is  of  very 
frequent  occurrence  among  the  sage  brush  in  the  Laramie  Hills ; 
June  2,  1894  (No.  125);  Pole  Creek,  June  29,  1895  (No.  1376). 

Taraxacum  officinale,  Weber,  Prim.  Fl.  Hoist.  56  (1780).  T,  Tarax- 
acum,  (L.)  Karst. 

Apparently  the  Dandelion  found  its  ideal  home  when  it  reached 
Laramie.  It  occupies  every  foot  of  ground  along  the  irrigation 
ditches  of  our  streets  and  takes  complete  possession  of  the  lawns 
where  eternal  warfare  is  not  waged  upon  it.  In  luxuriant  growth 
and  blossom  from  April  to  November  (No.  80). 
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Taraxacum  oi&cinale  alpinum,  Koch.  Fl.  Germ.  &  Helv.  428  (1837). 

Of  the  several  forms  of  native  Dandelions  this  seems  to  be  the 
most  frequent.  Abundant  in  the  high,  grassy  valleys  of  the  Lara- 
mie range. 

Pole  Creek,  June  2,  1894  (No.  109);  Centennial  Valley,  August 
17,  1895  (No.  1715). 

Tarazacnm  oi&cinale  lividum,  (?)  Koch. 

Some  specimens  collected  by  B.  C.  Buffum,  1892,  are  doubtfiifly 
placed  here,  and  some  with  nearly  entire  glaucesent  leaves  are  for 
the  present  passed  over. 

Lactuca  leucopliSBa,  Gray.  Proc.  Am.  Acad,  xix,  73. 
Probably  very  rare  in  the  state. 
Centennial  Valley,  August  16,  1895  (No.  1674). 

Laetuca  Ludovicianai  DC.  Prodr.  vii,  141  (1838). 

Rare  ;  possibly  confined  to  the  eastern  part  of  the  state. 
Laramie  Peak,  August  7,  1895  (No.  1596). 

Lactuca  pulchella,  D  C.  Prodr.  vii.  134  (1838). 
Very  frequent  in  the  fertile  soil  of  valleys. 

Blue  Grass  Creek,  July  13,  1894  (No.  445);  Laramie,  September 
16.  1894  (No.  1146). 

Sonchus  asper,  (L.)  All.  Fl.  Ped.  i.  222  (1785). 

This  has  found  its  way  into  several  parts  of  the  state ;  Lander. 
August  3,  1894  (No.  872);  Evanston,  September  1,  1894,  sent  by 
Dr.  Solier 

Lygodesmia  grandiflora,  T.  &  G.  Fl.  ii.  485. 

Very  rare  ;  some  specimens  by  B.  C.  Buffum  from  near  Tie 
Siding.  July  18,  1891. 

Lygodesmia  juncea,  Don.  Edinb.  Phil.  Journ.  vi,  311  (1829). 
A  ••  weedy  "  plant  very  common  on  the  Laramie  Plains. 
University   campus,  September  26,  1894  (No.  1165).    Skeiikn 
Weed. 

Stephanomeria  minor,  Nutt.  Trans.  Am.  Phil.  Soc.  (11)  vii,  42"  (1841). 
Ptiloria  tenuifo/ia,  (Torr.)  Raf. 

Probably  not  rare,  though  observed  but  twice. 

Gros  Ventre  Hills,  August  16,  1894  (No.  925);  also  a  small  fonn 
of  it  from  Laramie  Peak,  August  24,  1895  (No.  1624). 
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Steplianomeria  runcinata,  Nutt.  1.  c.  428.    Ptiloria  pauciflora,  (Torr. ) 
Raf. 

Infrequent ;  on  a  ridge  of  disintegrated  rock,  Garfield  Peak,  July 
27.  1894  (No.  655). 

CAMPAKTTLAGEiE. 

Campanula  Parryi,  Gray,  Syn.  Fl.  Suppl.  395. 

Rare ;  probably  confined  to  the  high,  grassy  valleys  of  the  south- 
ern part  of  the  state. 

Cummins,  July  31,  1894  (No.  1495). 

Campanula  rotimdifolia,  L.  Sp.  PI.  163  (1753). 

One  of  the  very  commonest  plants  in  all  our  hills  and  mountains, 
at  least  where  a  reasonable  amount  of  moisture  is  to  be  found. 

Cold  Springs.  July  14,  1894  (No.  448);  Union  Pass.  August  11, 
1894  (No.  814);  Cummins,  August  1,  1895  (No.  1540).     Blue  Bell, 

Specnlaria  perfoliata,  A.  DC.  Mon.  Camp.  351  (1830).     Legouzia 
perfoliata,  (L.)  Britton. 

Not  infrequent  in  the  eastern  part  of  the  state. 
Whalen  Canon.  July  18,  1894  (No.  514);  Laramie  Peak,  August 
8,  1895  (No.  1657). 

ERICACEiE. 

Vaccinnm  Cflespitosum,  Michx.  Fl.  Bor.  Am.  i,  234  (1803). 

Very  abundant  in  the  Medicine  Bow  Mountains  and  producing 
the  small,  sweet  berries  in  profusion. 

Centennial  Hills,  August  18.  1895  (No.  1728).     Blueberry. 

Vaccinnm  Myrtillus,  L.  Schk.  Handb.  t.  107. 

In  openings  in  the  Spruce  timber  at  high  elevations;  infrequent. 
July   1892,    by    B.  C.  Buffum  ;  Centennial   Hills,  June  9,   1895 
(No.  1292). 

Arctostaphylos  Uva-ursi,  (L.)  Spreng.  Syst.  ii,  287  (1825). 

Throughout  the  state,  both  on  open  and  on  wooded  hillsides. 
Laramie  Hills,  May  18,  1894  (No.  1214).     Kinnikinick, 

Bryanthns  empetriformis,  Gray,  Proc.  Am.  Acad.  vii.  377. 

A  beautiful  alpine  species ;  in  small  basin-like  heath  among  the 
Spruce  trees. 

Union  Peak,  August  13.  1894  (No.  1006). 
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Kalmia  glauca,  Ait.  Hon.  Kew.  ii,  64  t.  8  (1811). 

Rare ;  on  the  margin  of  a  little  lake  at  9,000  ft.,   Teton  Moun- 
tains. August  21,  ]894  (No.  952). 
Pyrola  chlorantha.  Sw.  Act.  Holm.  1810.  t,  5  (1810). 

In  deep,  shaded  ravines ;    Cummins,  July  31,  1895  (No.  1505). 
Pyrola  minor,  L.  Sp.  PI.  396  (1753). 

On  the  shaded  border  of  a  lake  immediately  at  the  base  of  one  of 
the  perpetual  snow  banks  of  the  Medicine  Bow  Mountains. 

La  Plata  Mines,  August  23,  1895  (No.  1825). 
Pyrola  rotundifolia.  L.  Sp.  PI.  396  (1753). 

Infrequent;  Teton  Mountains,  August  21,  1894  (No.  947). 

Pyrola  rotundifolia  uliginosa,  Gray.  Man.  £d.  2,  259  (1856).  P. 

uiiginosa,  Torr. 

Much  more  frequent  than  the  species;  abundant  in  cold,  shaded, 
wet  places  in  the  mountains. 

Centennial  Hills,  August  19,  1895  (No.  1729). 
Pyrola  secunda,  L.  Sp.  PI.  396  (1753). 

Very  abundant  in  deep  woods,  especially  of  high,  rich  valleys. 

Bald  Mountain,  August  15.  1892;  Union  Pass,  Augnst  10,1894 
(No.  802):  Cummins,  July  30.  1895  (No.  1504). 
Moneses  uniflora,  Gray,  273  (1848). 

In  the  densely  shaded  woods  about  a  mountain  lake  on  the  Tetons, 
August  21;  1894  (No.  945);  also  by  B.  C.  Buffum  in  a  gulch  near 
Bald  Mountain,  1892. 

Chimaphila  umbellata,  Nutt.  Gen.  i,  274  (I8I8). 

On  mountain  sides  in  the  woods  or  in  the  shade  of  overhanging 
cliffs. 

Teton  Mountains,  August  21,  1894  (No.  946);  Laramie  Ptak, 
August  6,  1895  (No.  1616). 

MONOTROPAORS. 

Pterospora  Andromedea,  Nutt.  Gen.  i,  269  (1818). 
In  the  pine  woods,  frequent  but  not  abundant. 
Snake  River,   August   22,    1894  (No.   985);    Centennial  Valk)'. 
August  17,  1895  (No.  1681). 
Monotropa  Hypopitys,  L.  Sp.  PI.  387  (1753).     Hypopitys  Hyp^^^^ 
(L.)  Small. 

Infrequent ;  Centennial  Hills,  August  17.  1895  (No.  1708). 
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PBIMULAOEiE. 

Primula  farinosa,  L.  Sp.  PI.  143  (1753). 

Very  rare ;  not  found  by  the  writer,  but  three  fine  specimens 
received  from  Mr.  Houghton,  who  collected  them  on  the  Little 
Laramie  River,  June  8.  1894  (No.  187). 

Primula  Parryi,  Gray,  Am.  Journ.  Sci.  II,  xxxiv,  257. 

A  very  rare  plant ;  collected  by  B.  C.  Buffum  in  the  Wind  River 
Mountains,  July  21,  1892. 

AndroBace  illiformi8,.Retz.  Obs.  ii,  10. 

Very  abundant  in  wet,  caved  in  places  on  mountain  streams. 
Pole  Creek,  June  27, 1895  (No.  1318);  La  Plata  Mines,  August  23, 
1895  (No.  1848). 

Androsace  occidentalism  Pursh,  Fl.  Am.  Sept.  137  (1814), 

Common  on  dry  creek  banks,  especially  in  cattle  wallows  where 

other  vegetation  has  been  killed. 

Horse  Creek,  June  9,  1894  (No.  194);  Centennial  Valley,  June  8, 

1895  (No.  1244) 

Androsace  septentrionalis,  Lam.  111.  t.  98,  f.  2. 

On  moist  hillsides  at  both  the  higher  and  the  lower  altitudes. 
Union  Pass,  August  13,  1894  (No.   1030);  Table  Mountain,  June 
27,  1895  (No.  1332). 

Androsace  septentrionalis  subumbellata,  n.  var. 

A  diminutive  alpine  form  may  receive  this  name.  Plant  only  ^ 
to  1  inch  high  ;  leaves  mostly  entire ;  scapes  few  and  one  flowered, 
or,  if  umbelliferous  only  three  to  five;  calyx  shorter  than  the 
corolla,  its  lobes  noticeably  shorter  than  its  tube. 

On  a  grassy  hillside  near  the  summit  of  Union  Peak,  August  13, 
1894  (No.  998). 

Dodecatheon  Meadia,  L.  Sp.  PI.  144  (1753). 

On  the  partly  shaded  banks  of  small  brooklets  in  the  Laramie 
Hills. 

Pole  Creek,  June  27,  1895  (No.  1329). 

Dodecatheon  pauciflorum,  Greene. 

The  wet  meadows  in  the  Laramie  River  bottoms,  in  some  places, 
are  so  densely  covered  with  this  plant  that  at  a  distance  they  sug- 
gest immense  lakes  of  purplish-blue  water.  June  19,  1894  (No. 
268);  Centennial  Valley,  June  9,  1895  (No.  1312). 
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Dodecatheon,  sp. 

Some  very  small  specimens  secured  by  B.  C.  Bufifum  at  Bald 
Mountain,  with  single  flowered  scapes,  probably  belong  to  the  var. 
alpina^  Gray,  of  D,  Meadia.     August  8,  1892. 

Steironema  ciliatnm,  Baudo,  Ann.  Sci.  Nat.  (II)  xx,  346  (1843). 
Rich  soil  in  thickets  on  streams. 

Laramie  Peak,  August  7,  1895  (No.  1582);  Bald  Mountain, 
August,  1892. 

Glanx  maritlma,  L.  Sp.  PI.  148  (1753). 

On  the  low,  wet  shores  of  alkali  ponds  and  lakes;  abundant. 
Laramie,  June  16,  1894  (No.  248). 

OLEACEiE. 

Praxinufl  Tiridis,  Michx.  f.  Hist.  Arb.  3:  115,  t.  10  (1813).    F.  loh 
Cdolata,  Borck. 

Rare  in  the  parts  of  the  state  collected. 
Platte  River,  July  14,  1894  (No.  480). 

APOOTNACEiE. 

Apocynum  androssmifolinm,  L.  Sp.  PI.  213  (1753). 

Frequent  on  grassy  slopes  in  the  foothills  of  the  Platte. 
Whalen  canon,  July  19,  1894  (No.  535);  Laramie  Peak,  August 
7,  1895  (No.  1632). 

Apocynum  caxmabinum,  L.  Sp.  PI.  213  (1753). 

Rare  in  the  districts  collected,  but  probably  frequent  in  the  north- 
east. 

On  the  banks  of  the  Platte,  July  11,  1894  (No.  396);  also  on  the 
Big  Muddy,  July  23,  1894  (No.  596). 

ASCLEPIADAOEiE. 

Acerates  viridiflora  linearis,  Gray,  Syn.  Fl.  2. 

Rare ;  occasional  specimens  on  the  banks  of  the  Platte  River. 
Fairbanks,  July  14,  1894  (No.  489). 

Asclepias  cryptoceras,  Watson,  King's  Rep.  (1871). 

This  is  a  rare  plant,  coming  into  our  range  only  in  the  western 
part. 

Snake  River,  May  29,  1892,  by  Fred  McCoullough. 
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Asclepias  Hallii,  Gray»  Proc.  Am.  Acad,  viii,  69. 

Infrequent;  on  the  banks  of  a  clayey  ravine  at  Wood's  Landing, 
July  31,  1895  (No.  1556). 

Asclepite  speciosa,  Torr.  Ann.  Lye.  N.  Y.  ii,  218  (1827). 
Frequent  in  the  eastern  part  of  the  state. 

Lusk,  July  21,  1894  (No.  575);  McGilFs  Ranch,  on  the  Laramie 
River.  August  3,  1895  (No.  1573). 

Asclepias  verticillata  pumila,  Gray,  Proc.  Am.  Acad,  xii,  71  (1876). 
Rare ;    in  a  sandy  canon  leading  to  the  Platte ;  Fairbanks,  July 
14.  1894  (No.  466). 

GEKTIAKACEiE. 

Oentiana  affinis,  Griseb.  Hook.  Fl.  Bor.  Am.  i,  56  (1834). 

In  wet  meadows  at  8,000  to  10,000  ft. 

Upper  Wind  River,  August  8,  1894  (No.  754);  Snake  River, 
August  22,  1894  (No.  960);  La  Plata  Mines,  August  22,  1895  (No. 
1853). 

€tontiana  Amarella  acuta,  Hook.     G,  acuta,  Michx. 

In  meadow  lands  on  the  Laramie  River  and  its  tributaries;  very 
abundant. 

Cummins,  July  30,  1895  (No.  1543);  Centennial  Valley,  August 
25.  1895  (No.  1852). 

Oentiana  Amarella  stricta,  Watson,  King's  Rep.  (1871). 

Rare;  specimens  from  Wolf  Creek,  August.  1892,  by  B.  C. 
BufTum. 

Oentiana  calycosa,  Griseb.  in  Hook.  Fl.  Bor.  Am.  ii,  68  (1838). 

This  beautiful  alpine  species  probably  in  all  of  our  higher  moun- 
tains. 

Tetons,  August  21,  1894  (No.  1057);  La  Plata  mines,  August  22, 
1895  (No.  1767). 

Gtentiana  frigida,  Hsnke.  Jacq.  Coll.  ii.  13. 

As  rare  as  it  is  odd ;  on  the  shore  of  a  small  alpine  lake. 
La  Plata  Mines,  August  23,  1895  (No.  1804). 

(Oentiana  humilis,  Stev.  Act.  Mosq.  iii,  258). 

Frequent  on  the  banks  of  small  creeks  in  the  hills  and  mountains. 
Horse  Creek.  June  9,  1894  (No.  220);  Centennial  Valley,  June  9, 
1895  (No.  1313). 
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Ctentiana  Oregana,  Engelm.  Gray,  Syn.  Fl.  ii.  pt.  i,  122  (1886). 

Infrequent ;  in  a  mountain  valley,  at  8,000  ft.;  Cummins,  July, 
29,  1895  (No.  1527). 

Ctentiana  Parryi,  Engelm.  Trans.  St.  Louis  Acad,  ii,  218,  t.  10. 
Wet,  subalpine  valleys. 

Cummins,  July  29.  1895  (No.  1526);  Bald  Mountain,  August  17, 
1892. 

Gentiana  serrata  holopetala,  Gray,  Bot.  Cal.  i,  481  (1876). 

Under  this  name  I  have  two  quite  distinct  forms,  neither  of  which 
is  typical,  but  lacking  salient  characters  enough  to  separate  them. 
The  one  is  small  and  simple  stemmed,  the  other  freely  branched 
from  the  base.  Both  with  unusually  large  showy  flowers  conspic- 
uously fringed.     Remarkably  abundant  in  high,  wet  valleys. 

Union  Pass,  August  10.  1894  (No.  865);  Cummins,  July  30, 
1895  (No.  1539);  Centennial  Valley,  August  17,  1895  (No.  1725); 
La  Plata,  August  21,  1895  (No.  1766). 

Gentiana  tenella,  Rottb.  Act.  Haffn.  x.  436,  t.  2. 
Rare;  Cummins,  July  27,  1895  (No.  1518). 

Plenrogyne  rotata,  Griseb.  Gent.  309  (1 839). 

Very  rare ;  on  the  hummocks  in  a  swampy  meadow,  Centennial 
Valley,  August  18,  1895  (No.  1701). 

Swertia  perenniB,  L.  Sp.  PI.  i.  226  (1753). 

In  subalpine  meadow  swamps ;  frequent. 
Union   Pass.   August    13,    1894    (No.    988);     Centennial   Hills, 
August  20,  1895  (No.  1742), 

Frasera  speciosa,  Dougl.  Hook.  Fl.  Bor.  Am.  ii,  66  (1838). 

By  reason  of  its  size,  a  conspicuous  and  characteristic  object 
both  on  the  timbered  and  denuded  mountain  slopes. 

Wind  River  Mountains,  August  12,  1894  (No.  935);  Laramie 
Peak,  August  6,  1895  (No.  1609). 

POLEMONIACEiE. 

Phlox  bryoides,  Nutt.  Journ.  Acad.  Phila.  II.  i,  153  (1848). 

This  is  very  abundant  on  rather  naked  Hmestone  ridges  where 
they  crop  out  on  the  Laramie  Plains  and  in  the  foothills.  May  25, 
1804  (No.  67)  ;  June  7.  1895  (No.  1280). 
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PUoz  csBspitosa,  Nutt.  Joum.  Acad.  Phila.  vii,  41  (1834). 

One  of  the  earliest  flowers  on  the  plains ;  very  abundant ;  pink 
flowered  forms  are  common. 

Laramie,  May  12,  1894  (No.  8),  and  at  various  other  times. 

Fhloz  Donglasii,  Hook.  Fl.  Bor.  Am.  2  :  73,  t.  158  (1834). 

On  the  sides  of  dry,  sandy  ravines  and  ridges ;  infrequent. 
Uva,  July  10.  1894  (No.    397);    also  from  Beaver  Divide,  July, 
1891. 
Phlox  longlfolia,  Nutt.  Joum.  Acad.  Phila.  vii,  41  (1834). 

Leaves  mostly  less  than  an  inch  in  length,  otherwise  the  plant 
seems  typical;  very  abundant  in  the  Laramie  Hills  ;  June  7,  1894 
(No.  182),  and  at  several  other  times. 

Phlox  longifolia  brevifolia,  Gray. 

Specimens  perfectly  in  accord  with  description  in  S)  n.  Fl.  were 
obtained  at  La  Plata  Mines,  August  24,  1894  (No.  1827). 

Phlox  nana,  Nutt.  PI.  Gamb.  153. 

If  this  determination  is  right,  which  it  is  if  the  descriptions  go  for 
anything,  this  extends  the  range  of  this  plant  quite  a  little. 

Collected  on  Snake  River,  May  29,  1892,  by  Fred  McCouUough. 

Oilia  aggregata,  Spreng.  Syst.  i,  626  (1825). 

Widely  distributed,  but  never  in  any  great  abundance ;  Beaver 
Creek.  July  17,  1892;  Bell  Springs,  July  4,  1891  ;  Snake  River, 
August  22,  1894  (No.  961). 

Gilia  aggregata  attennata,  Gray,  Syn.  Fl.  H,  i,  145  (1886). 

On  an  abrupt,  stony,  gravelly  bank  of  the  Laramie  River.  Cum- 
mins, July  29,  1895  (No.  1522). 

Gilia  Breweri,  Gray,  Proc.  Am.  Acad,  viii,  266. 

Infrequent;  possibly  confined  to  the  Pacific  slope. 
Gros  Ventre  River,  August  18,  1894  (No.  1094). 

Gilia  gracilis,  Hook.  Bot.  Mag.  t.  2924  (1829). 

Very  abundant  on  the  rich  sandy  loam  of  the  small  valleys  of 
the  Laramie  Hills  and  in  similar  locations  throughout  the  state. 

Pole  Creek,  June  2.  1894  (No.  107);  Inyan  Kara  Divide,  August 
30,  1892. 

inconspicua,  Sweet,  Hort.  Brit.  286  (1826). 
Thus  far  only  from  the  Big  Wind  River,  August  3,  1892.  by  B. 
C.  Buffum;  August  5,  1894  (No.  709). 
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Gilia  inconspicna  sinuata,  Gray,  Proc.  Am.  Acad,  viii,  278. 

This  extends  the  range  of  this  plant  northward  somewhat ;  in  the 
sandy  bed  of  a  dry  creek  ;  Muskrat  July  30.  1894  (No.  683). 
Gilia  linearis,  Gray,  Proc.  Am.   Acad,  xvii,   223   (1882).     C(^hnm 
linearis,  Nutt. 

This  is  by  far  the  most  frequent  of  our  Gilias,  common  in  the  rich 
loam  along  streams  everywhere. 

Pole  Creek.  June  2,  1894  (No.  108):  Sybille  Creek.  July  $.  1894 
(No.  401). 
GKlia  minima,  Gray,  Proc.    Am.  Acad,    viii,   269(1880).     Aavamda 
minima,  Nutt. 

Not  found  on  the  Atlantic  slope. 
Silver  Creek,  August  26,  1894  (No.  1129). 
Gilia  nndicanlis,  Gray,  Proc.  Am.  Acad,  viii,  266  (1870). 

The  type  locality  is  in  the  western  part  of  this  state,  and  the 
plant  is  probably  common  throughout  the  state,  but  so  small  and 
inconspicuous  as  usually  to  be  passed  over. 
Horse  Creek,  June  9,  1894  (No.  193). 
Gilia  Nuttallii,  Gray,  Proc.  Am.  Acad,  viii,  267  (1870) 

An  undoubted  specimen  of  this  species  without  data,  by  6.  C. 
Buffum,  in  1892.     Probably  near  Bald  Mountain,  August,  1892. 

Gilia  spicata,  Nutt.  Joum.  Acad.  Phil.  (II)  i.  156  (1848). 

Frequent  about  the  sand  dunes  in  the  foothills. 

Pass  Creek,  June  20,  1892;  Laramie  Hills,  June  7.  1894  (No. 
175).  My  number  259  approaches  G,  spicata  capitata.  Gray, 
pretty  closely,  but  I  do  not  think  it  typical. 

Polemoninm  confertnm,  Gray,  Proc.  Acad.  Phila.  1863.  63  (]$63). 
A  beautiful  alpine  plant  on  grassy  or  rocky  slopes. 
Union  Peak,  August  13,  1894  (No.  991);  La  Plata  Mines,  Augu^ 
22,  1805  (No.  1823). 

Polemoninm  confertnm  mellitum,  Gray,  1.  c. 

In  crevices  and  on  ledges  on  the  higher  rocky  summits  of  the 
Laramie  Mountains. 

Richardson's    Peak,   June   9,    1894   (No.  208);    Laramie  Peak, 
August  7.  1895  (No.  1625). 
Polemoninm  hnmile  pnlchellnm,  Gray,  Syn.  Fl.  11.  i,  150  (1886). 

What  seems  to  belong  here  was  Secured  by  B.  C.  Buffum  in 
1892  ;  no  other  data. 


J 
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Polemoilinm  occidentale,  Greene.  Pittonia  ii,  75  (1890). 

Name  communicated  by  Prof.  Greene.  Rare ;  in  spring  bog  on 
Muddy  Creek,  August  25.  1894  (No.  1104). 

HYDBOPHYLLAC£JS. 

Hydrophyllum  occidentale,  Gray,  Proc.  Am.  Acad,  x,  314. 

This,  I  am  sorry  to  say,  I  have  distributed  as  H,  yir^^micum, — 
a  piece  of  carelessness,  for  the  specimens  plainly  enough  belong 
here. 

Very  abundant  in  the  copses  on  our  streams. 

Pole  Creek,  June  2,  1894  (No.  89);  Table  Mountain.  June  29, 
1895  (No.  1408). 

Ellisia  Nyctelea,  L.  Sp.  PI.  Ed.  2,  1662  (1763).  Macrocalyx  Nye- 
teiea,  Kuntze. 

On  dry  loam  soil  on  creek  banks ;  observed  only  on  the  east 
slopes  of  the  Laramie  range. 

Table  Mountain,  June  27,  1895  (No.  1350), 

Fhacelia  circinata,  Jacq.  Eclog.  135  t.  91. 

Of  the  synonomy  and  citations  applicable  to  my  specimens,  I  am 
in  doubt,  but  all  answer  to  the  above  in  Syn.  Fl.  II.  i,  169. 

Inyan  Kara  Divide,  August  30,  1892  ;  Union  Peak,  August  14, 
1894  (No.  1082);  Pole  Creek,  June  26,  1896  (No.  1323). 

PhaceUa  Pranklinii,  Gray,  Man.  Ed.  2,  329  (1856). 

This  gives  one  more  locality  for  the  range  of  this  plant. 
Bacon  Creek,  August  16,  1894  (No.  914). 

Fliacelia  glandnlosa,  Nutt.  Fl.  Gambl.  160. 

Infrequent  and  scattering  ;  Pole  Creek,  June  30,  1895  (No.  1361); 
also  noted  at  Cummins. 

Phacelia  Menziesii,  Ton*.  Watson,  King  Rep.  262. 

These  handsome  specimens  were  sent  to  us  from  Snake  River, 
May  29,  1892,  Fred  McCoullough. 

Phacelia  sericea,  Gray,  Am.  Journ.  Sci.  ser.  2,  (1862)  xxxiv,  254. 

Very  common  in  moist,  partly  shaded  ground  in  the  hills  and 
along  streams. 

Pole  Creek,  June,  2,  1894  (No.  102);  a  white  flowered  form  from 
the  Centennial  Valley,  June  9,  1895  (No,  1283). 
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Fhacelia  sp. 

A  small  annual  having  affinities  with  both  P.  circinata,  and  P. 
Franklinii,  must  for  the  present  be  passed  over. 
Sybille,  July  8,  1894  (No.  318). 

BOBAGINAOEJE. 

Ctoldenia  Nattallii,  Hook.  Kew.  Journ.  Bot.  iii.  296  (1851). 

In  a  sandy  canon  or  valley  leading  to  the  Big  Wind  River,  August 
6,  1894  (No.  719);  observed  in  no  other  locality. 

Echinospemium  floribundain,  Lehm  in.  Hook.  Fl.  2:  84,  t.   164 

(1834).     Lapula  floribunda,  Greene. 

Growing  almost  at  the  water's  edge  on  some  of  the  streams  in 
the  eastern  part  of  the  state. 

Sybille  Creek,  July  7,  1894  (No.  348);  Pole  Creek,  June  29,  1895 
(No.  1367). 

Echinospennuin  Lapnla,  Lehm.  Asperif.  121  (1818).  Lapula  Lapuk, 
(L.)  Karst. 

This  weed  seems  to  have  found  its  way  into  waste  places  about 
town. 

Laramie,  June  17,  1891  ;  also  at  Uva,  July  10,  1894  (No.  424). 

Echinospernmm  Bedowskii  occidentalei  Watson,  King's  £xp.  24$ 
(1871).     Lapula  Texana,  (Scheele)  Britton. 

Common  everywhere;  Laramie,  June  28,  1894  (No.  294);  Blue 
Grass  Hills,  July  8.  1894  (No.  305). 

Echinospermum  Bedowskii  cnpnlatum,  Griy,  in  Brew.  &  Wats.  Bot 
Cal.  i,  530  (1876). 

This,  I  note,  has  been  reduced  to  the  same  as  the  preceding,  but 
to  say  the  least  there  is  a  marked  difference  between  the  nutlets. 

By  B.  C.  Buffum,  in  the  northeastern  part  of  the  state,  August  19, 
1892. 

Allocarya  Nelsonii,  Greene,  Erythea  iii,  48  (1895). 

The  original  description  is  as  follows  :  "Annual,  diffuse,  the 
stoutish  and  somewhat  succulent  branches  strigose-pubescent,  six 
inches  long,  rather  densely  racemose  throughout  and  with  a  short 
bract  subtending  each  pedicel ;  nutlets  )(  line  long,  ovate-lanceo- 
late, carinate  ventrally  almost  down  to  the  nearly  basal  rounded 
or  obscurely  trigonous  scar,  the  back  with  rather  fev  and  sharp 
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transverse  ridges  beset  with  tufts  of  uncinate-tipped  bristles,  the 
intervals  with  low,  muriculate-roughened  tuberculations. " 

Only  one  small  patch  of  these  plants  observed ;  they  had  taken 
possession  of  a  few  depressions,  possibly  old  buffalo  wallows,  on 
bottom  land  near  Silver  Creek,  August  26.  1894  (No.  1198). 

AUocarya  scopalcrum,  Greene.  Pitt,  i,  16  (1887). 

Rather  infrequent;    Upper  Wind  River,  August  10,  1894  (No. 
768);  Centennial  Valley,  August  25.  1895  (No.  1850). 
Krynitskia  Oalifomica  sabglocMdiata,  Gray,  Bot.  Cal.  i,  526. 
Common  on  dry  loam  soil  near  streams. 

Cooper  Creek,  June  19,  1892;    Table  Mountain  June  28.  1895 
(No.  1311). 
Krynitskia    crassisepala,  Gray.  Proc.  Am.  Acad,  xx,  268  (1885). 
Cryptanthe  crassisepaia,  (T.  &  G.)  Greene. 
Frequent  on  sandy  plains. 

Laramie,  August  8,  1891  ;  Blue  Grass  Creek,  July  8,  1894  (No* 
(304). 
Krynitskia  Fendleri,  Gray,  1.  c.      Cryptanthe  Fendieri,  (Gray)  Greene. 
Infrequent;  Cummins.  July  25.  1895  (No.  1523). 

Krynitskia  ftdTOcanescens,  Gray.  Proc.  Am.  Acad.  xx.  280  (1885). 
Ore^carya  futvocan^scenSt  (Gray)  Greene.  • 

Fine  specimens  of  this  were  secured  by  Prof.  Bufium,  at  Cooper 
Creek,  June  18.  1892. 
Krynitskia  glomerata,  Gray,  Proc.  Am.  Acad.  xx.  279  (1885).    Oreo- 
carya  glomerata,  (Gray)  Greene. 

This  is  perhaps  our  commonest  Krynitzkia ;  frequent  on  dry  hill- 
sides, railroad  embankments  and  on  the  plains. 

Laramie.   July   8,   1894   (No.  418);  Table  mountain,  June  30, 
1895  (No.   1362);  a  very   large,  coarse  form  from  Uva,  July  10, 
1894  (No.  388). 
Krynitskia  glomeriflora,  Greene. 

Frequent  in  dry,  rich  loam  soil  along  streams. 

Pole  Creek,  near  Table  Mountain,  June  2,  1894  (No.  152);  Cen- 
tennial Valley,  June  9,  1895  (No.  1335). 

Krynitskia  Jamesii,  Gray,  Proc.    Am.   Acad,    xx,   277.      Oreocarya 
suffruticosa,  Gre«ne. 

Infrequent;  in  canons  near  the  Platte  River,  July  14,  1894  (No. 
477). 
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Slrynitzkia  Pattanoni,  Oray,  Proc.  Am.  Acad.  xx.  278. 
Rare ;  in  the  Laramie  Hills.  July  7.  1894  (No.  412). 

Krynitzkia  sericea,  Gray,  Proc.  Am.  Acad,  xx,  277.     Or^ocarydsm- 
cea,  Greene. 

Frequent  on  rocky  slopes  in  the  Laramie  Hills ;  June  16,  IBM 
(No.  255);  Uva,  July  10,  1894  (No.  389). 
Krynitskia  virgata,  Proc  Am.  Acad,  xx,  279. 
Frequent  on  sandy  ridges  in  the  foothills. 
Telephone  canon,  June  15,  1894  (No.  231);  Centennial  Valley. 
June  9.  1895  (No.  1267). 
Krynitzkia  Watsoni  (?)  Gray,  Proc.  Am.  Acad,  xx,  270. 

These  are  somewhat  doubtfully  placed  here ;  collected  on  vet, 
shaded  rocky  ledges  in  the  Centennial  Hills,  August  17,  1895  (No. 
1684). 
Mertensia  alpina,  Don.  Syst.  iv,  320. 

Strictly  alpine  from  a  climatic  point  of  view,  but  hardly  so  from 
that  of  altitude ;  very  early  in  the  Laramie  Hills  while  freeziug 
nights  are  still  the  rule ;  often  in  blossom  by  April  20.  (Nos.  33  and 
1222). 

Merteiuia  lanceolata,  DC.  Prodr.  x,  88  (1846). 

•  Very  variable  as  to  size  and  general  appearance,  but  floral  char- 
acters and  the  light-green  glaucus  color  constant.  It  is  abundant 
and  frequent  in  our  foothills  in  two  forms  :  a  small  form  from  laige, 
coarse  rootstocks,  very  early,  radical  leaves  few,  stem  leaves  neaiiy 
uniform,  panicle  close  and  leafy ;  a  much  larger  form  later  in  the 
season,  usually  in  copses,  stem  leaves  gradually  reduced  in  size, 
panicle  long  and  open.  1,  Laramie  Hills,  May  16,  1894  (No.  34): 
2,  Pole  Creek,  June  28,  1895  (No.  1234). 

Mertensia  lanceolata  viridis,  n.  var. 

Root  stocks  slender,  creeping  in  the  crevices  among  the  rocks: 
radical  leaves  numerous,  long  and  slender  petioled,  from  oblong  to 
elliptical ;  cauline  leaves  oblong,  gradually  reduced  in  size ;  stems 
few  and  slender,  5-8  inches  high,  bearing  an 'open  panicle:  floral 
characters  those  of  the  species,  except  that  the  corolla  tube  is  wider 
and  shorter.     Mertensia  lanceolata,  DC. 

This  plant  is  alpine  in  habitat  and  may  be  known  by  the  bright 
green  color  of  its  leaves,  which  are  scarcely  scabro-puberulent  under 
a  lens. 
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On  rocky  ledges  near  the  summit  of  Laramie  Peak,  August  7, 
1895  (No.  1608). 
ICertensia  sibirica,  Don.  Syst.  iv,  320. 

Quite  a  large  series  o<  specimens  from  many  localities  and  differ- 
ent altitudes,  and  of  very  different  general  appearance,  have  all 
been  reduced  to  this.  Environment  produces  greater  differences 
than  is  usually  conceded.  Wet  places,  along  streams  and  in  the 
mounuins;  SybiUe,  July  8,  1894  (No.  408);  Garfield  Peak,  July  29. 
1894  (No.  689);  Union  Pass,  August  13,  1894  (No.  1031)  and  other 
localities. 
MyoBOtifl  aylvatica  alpestris,  Koch. 

This  beautiful  little  plant  is  found  in  abundance  in  the  alpine  re- 
gions of  our  northern  mountains.  Little  Bald  Mountain,  August 
15,  1892  B.  C.  Buffum;  Union  Pass.  August  11,  1894  (No.  838). 

Qnoamondinm  moUe,  Michx.  Fl.  Bor.  Am.  1 :  133,  t.  15  (1803). 

Rare  and  probably  confined  to  the  eastern  part  of  the  state.  Orin 
Junction,  August  1892 ;  Platte  River.  July  14,  1894  (No.  506). 
LithoBpermiim  angastifolium,  Michx.  Fl.  Bor.  Am.  i,  130  (1803). 

Very  common  on  the  plains  and  in  the  mountain  valleys.     Uni- 
versity Campus,  June  4,  1894  (No.  174);  in  its  fruiting  form  July 
23.  1895  (No.  1428). 
Lithospermum  pilosam,  Nutt.  Joum  Acad.  Phil,  vii,  43  (1834). 

Much  less  frequent  than  the  preceding ;  Middle  Pass,  June  20, 
1892;  Gros  Ventre  River,  August  18,  1894  (No.  1090). 

CONVOLVULACEJE. 

Ipomea  leptophylla,  Torr.  in  Frem.  Rep.  95  (1845). 

Abundant  in  the  eastern  part  of  the  state  on  the  Platte  and  in  the 
adjacent  foothills 

Fort   Laramie,  September  3,    1892 ;    Fairbanks,  July   14,  1894 
(No.  491). 
CoiiTolviilas  sepium,  L.  Sp.  PI.  153  (1753). 

Collected  by  B.  C.  Buffum,  August  1,  1891,  probably  at  Chey- 
enne.    Rare  in  the  state. 
EtoIthIos  argenteuB,  Pursh  Fl.  Am.  Sept.  187  (1814).     E,  Nuttai- 
lianus,  R.  &  S. 

Infrequent;  dry  plains  near  Uva,  July  10,  1894  (No.  398);  also 
at  Sheridan,  September,  1895. 
— 12 
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Ougcnta  decora,  Engieliii.  Trans.  St.  Louis  Acad,  i,  501  (1859).    C 
indecara,  Choisy. 

Parasitic  on  Alfalfa^  Sheridan  Experiment  Farm,  August  19, 
1892. 

OuBcnta  epilinoin,  Weihe.  Archiv.  Apoth.  viii.  54  (1824). 

On  Alfalfa,  Laramie  Experiment  Farm,  July,  1894  (No.  1210). 

80LANAC£JE. 

Solanum  roBtratum,  Dunal.  Sol.  234,  t.  24  (1813). 
Probably  abundant  on  the  eastern  border. 
Fort   Laramie,    September  5,    1892;    Whalen  Canon,  July  18, 
1894  (No.  527).     Not  yet  reported  as  a  bad  weed  in  any  locality. 

Solanum  triflonim,  Nutt.  Gen.  i,  128  (1818). 

Particularly  annoying  as  a  weed  in  garden  and  "  truck"  patches; 
small  plants,  such  as  Carrots  and  Parsnips,  must  be  "  weeded  "  by 
hand  or  this  weed  will  completely  smother  them. 

Experiment  Farm,  September  15,  1894. 

Physalis  lanceolata,  Michx.  Fl.  Bor.  Am.  i,  149  (1803). 

This  genus  seems  to  be  confined  to  the  lower  altitudes  of  tlie 
north  and  east ;  rather  plentiful  on  the  Platte  and  adjoining  foot- 
hills. 

A  large  form  of  this  species  from  Blue  Grass  Hills,  August  S, 
1 894  (No.  365);  also  a  small  and  more  pubescent  form  from  the 
same  place  (No.  295). 

Physalis  lanceolata  IsdVigata,  Gray,  Proc.  Am.  Acad.  x.  62. 

Infrequent ;  in  a  canon  near  the  Platte  at  Fairbanks,  July  14. 
1894  (No.  478). 

SCBOPHULABIAOEiB. 

Bcrophularia  Marylandica,  L.  Sp.  PL  619  (1753). 

Our  specimens  are  far  from  typical ;  the  thyrsus  very  narrow,  the 
separate  cymes  simple  ;  leaves  large  and  truncate  at  base. 

Sybille,  July  8,  1894  (No.  317);  Pole  Creek,  June  30,  1895  (No. 
1410).  Specimens  from  Garfield  Peak.  July  29,  1894  (No.  690) 
have  large  deltoid-cordate  leaves  even  to  the  summit  of  the  stem ; 
infloresence  only  a  simple  cyme. 
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Pentstemon  acaminatus,  Dougl.  Lindl.  Bot.  Reg.  t.  1285  (1829). 

Abundant  in  the  Laramie  range  in  the  foothills,  on  stony  slopes. 
Laramie  Hills.  June  7,  1894  (No.  180);  Table  Mountain,  June  28, 
1895  (No.  1325). 

Pentstemon  csBmlens,  Nutt.  Gen.  ii,  52  (1818). 

Frequent  on  the  Laramie  Plains,  especially  on  sandy  ridges  bor- 
dering on  the  Laramie  River;  June  7,  1894  (No.  179);  June  18, 
1895  (No.  1308). 

Pentstemon  CflBSpitOSns,  Nutt.  Gray,  Proc.  Am.  Acad,  vi,  66. 

A  few  good  specimens  of  this  rather  rare  plant  from  Wheatland, 
June  11,  1892,  by  B.  C.  Buffum. 

Pentstemon  confertns  csBmleo-purparens,  Gray,  Proc.  Am.  Acad, 
vi.  72. 

Frequent  on  subalpine  grassy  slopes,  and  much  reduced  speci- 
mens from  alpine  locations. 

Saratoga  July  17,  1892;  Union  Pass.  August  11,  1894  (No.  833); 
Union  Peak,  August  13,  1894  (No.  1017). 

Pentstemon  cristatns,  Nutt.  Gen.  ii,  52  (1818). 

Common  in  sandy  ravines  in  the  foothills  of  the  Laramie  range 
and  probably  elsewhere. 

Telephone  Canon.  June  15,  1894  (No.  235);  Pole  Creek,  June  28, 
1895  (No.  1346). 

Pentstemon  glaber,  Pursh,  Fl.  Am.  Sept.  738  (1814). 
Infrequent  and  usually  only  scattering  plants. 
Sybille.  July  8.  1894  (No.  327);    Cottonwood  Canon,  August   4, 
1895  (No.  1566). 

Pentstemon  glaber  Utahensis,  Watson,  Bot.  King  Surv.  217  (1871). 
Slightly  variant,  but  I  believe  true  specimens  of  this  were  ob- 
tained  in  three  localities:     Gros   Ventre  River,  August  18,  1894 
(No.    1093);    Cummins,   July   30.    1895    (No.   1541);    Cottonwood 
Canon,  August  4,  1895  (No.  1579). 

Pentstemon  glancns,  Graham,  Edinb.  Phil.  Journ.  1829.  348. 

Herbarium  specimens  fail  to  do  justice  to  this  singularly  beautiful 
plant,  as  shape  and  color  are  both  largely  lost.  It  occurs  in  the 
alpine  region  of  all  our  ranges. 

Tetons,  August  21.  1894  (No.  1001);  Laramie  Peak,  August  7, 
1895  (No.  1619);  La  Plata  Mines,  August  22,  1895  (No.  1792). 
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Pentstemon  hiiinilis,  Nutt. 

Exceedingly  abundant  in  the  Laramie  range  at  the  foot  of  rocky 
ledges  and  in  stony  ravines. 

Pole  Creek.  June  2.   1894  (No.  131);  Table  Mountain.  June  27. 
1895  (No.  1322). 
PentBtamon  laricifolius,  Hook.  &  Am.  Bot.  Beechy.  376. 

Abundant  on  stony  ridges  on  the  Laramie  Plains  and  their  foot- 
hills.    July  7,  1894  (No.  419);  July  27.  1895  (No.  1442). 

Pentstemon  BecundifloruB,  Benth.  DC.  Prodr.  x.  324. 

Infrequent;  specimens  by  Mr.  Hartley  from  near  Sherman,  Juir 
9,  1891. 

Pentstemon  strictos,  Benth.  DC.  Prodr.  x.  324. 

In  stony  ravines  in  the  hills;  Sybille.  July  8.  1894  (No.  402); 
Cummins,  July  28.  1895  (No.  1472). 

Collinsia  parviflora,  Lindl.  Bot.  Reg.  t.  1082  (1827). 

Very  abundant  in  sandy  loam  soil  on  creek  banks.  • 
Pole  Creek.  June  2.  1894  (No.  46);  Centennial  Valley.  July  17, 
1895  (No.  1685). 

Mimnlns  alsinoides,  Benth.  DC.  Prodr.  x,  351. 

Centennial  Hills.  August  17.  1895  (No.  1683). 

Mimnltis  floribundns,  Lindl.  Bot.  Reg.  xiv.  t.  1125  (1828). 

Infrequent :     good,   but   diminutive ;    from   a   wet  ravine  near 
Cummins.  July  28,  1895  (No.  1515). 

Mimnlns  glabratns  Jamesii,  Gray.  Syn.  Fl.  Suppl.  447. 
Infrequent ;  Whalen  Canon.  July  19.  1894  (No.  543). 

Mimnlns  Langsdorflii  Tilingi,  Greene,  Journ.  Bot.  for  Jan..  1895. 

Our    commonest    Mimulus ;    springy   places   in   the  hills  and 
mountains. 

Garfield  Peak.  July  29,  1 894  (No.  688);  Centennial  Valley,  Au- 
gust 16,  1895  (No.  1670). 

Mimnlns  Lewisii,  Pursh,  Fl.  ii,  427  (1814). 

On  stony,  wet  ground  near  creeks;  infrequent. 
Teton  Mountains.  August  21,  1894  (No.  942);  Centennial  Valley, 
August  16,  1895  (No.  1672). 

Mimnlns  rnbellns,  Gray,  Bot.  Mex.  Bound.  116. 

Rare,  or  at  least  rarely  observed ;  our  plants  small  and  incon- 
spicuous. 
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On  a  naked,  gravelly  hillside.  Centennial,  June  9.  1895  (No. 
1287). 
Bynthyris  plantaginea,  Benth.  DC.  Prodr.  x,  455  (1846). 

Some  specimens  from  the  Teton  Mountains  are  doubtfully  placed 
here.     August  21,  1894  (No.  986). 

SynthyriB  mbra,  Benth.  1.  c.     Wulfenia  rubra,  (Hook.)  Greene. 

Of  very  frequent  occurrence  in  sage  brush  valleys  ;  variable  as  to 
foliage. 

Telephone  Canon,  May  12,  1894  (No.  29);  Laramie  Hills,  June 
5,  1895,  (No.  1242). 

Veronica  alpina,  L.  Sp.  PI.  11  (1753). 

Frequent  in  subalpine  stations ;  wet,  grassy  slopes. 
Bald  Mountain,  August  15,  1892;  Union  Pass,  August  11,  1894 
(No.  831);  Centennial  Hills,  August  19,  1895  (No.  1740). 

Veronica  Americana,  Schwein.  Benth.  in  DC.  Prodr.  x,  468  (1846). 
In  all«streams  and  springs. 

Sybille  Creek,  July  8,  1894  (No.  403);  noted  in  many  other 
localities. 

Veronica  peregrina,  L.  Sp.  PI.  14  (1753). 

In  boggy  places;  Lander,  August  3,  1894  (No.  698);  Centennial 
Valley,  August  25,  1895  (No.  1854). 

Veronica  serpyllifolia,  L.  Sp.  PI.  12  (1753). 

On  the  grassy  banks  of  our  little  mountain  brooks ;  frequent. 
Horse  Creek,  June  9,  1894  (No.  192). 

CastiUeia  flava,  Watson,  Bot.  King  Surv.  230  (1871). 

Of  rather  frequent  occurrence  at  7,000-8,000  ft.  in  the  hills. 
Laramie  Hills,  July  7,  1894  (No.  352);  Table  Mountain,  June  27, 
1895  (No.  1338). 

Castilleia  linarisefolia,  Benth.  DC.  Prodr.  x.  520. 

Hardly  subalpine ;  frequent  on  sandy,  grassy  slop)es. 
Laramie  Hills,  July  7,  1894  (No.  352);  Laramie  Peak,  August  6, 
1895  (No.  1570). 

Castilleia  miniata,  Dougl.  Hook.  Fl.  ii,  106. 

I  have  placed  here  a  number  of  specimens,  some  of  which  rather 
doubtfully.  Most  of  them  were  secured  on  wet  stream  banks  and  I 
think  the  following  numbers,  at  least,  are  right.  Lander,  August 
4,  1894  (No.  742);  Union  Pass,  August  11,1894  (No.  835). 
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OastiUeia  minor,  Gray,  Bot.  Cal.  i.  573  (1876). 

Rare ;  observed  but  once.  Fort  Washakie,  August  5,  1894 
(No.  744). 

Oastilleia  pallida,  Kunth.  Syn.  PI.  ^quin.  ii.  100. 

On  the  shaded  banks  of  mountain  streams,  at  8,000  ft.  and 
upward. 

Cummins,  July  28.  1895  (No.  1461);  observed  at  a  number  of 
other  localities. 

Oastilleia  pallida  occidentalism  Gray.  Bot.  Cal.  i,  573  (1876). 

Some  specimens  from  Union  Peak  I  am  unable  to  place  else- 
where; August  13.  1894  (No.  1011). 

Oastilleia  pallida  septentrionalis,  Gray,  1.  c. 

Undoubted  specimens  of  this  were  observed  in  a  number  of 
alpine  and  subalpine  stations.  This  prefers  the  wet  Danks  of 
wooded  streams  or  the  shores  of  alpine  lakes. 

Centennial  Hills.  August  18.  1895  (No.  1726);  La  Plata  Mines. 
August  23.  1895  (No.  1808). 

Oastilleia  parvillora,  Bong.  Veg.  Sitch.  158  (1831). 

Most  frequent  and  earliest ;  in  sandy  loam  soil  among  the  sage 
brush. 

Pole  Creek.  June  2,  1894  (No.  120);  Centennial  Valley,  June  9. 
1895  (No.  1291). 

Orthocarpus  luteus,  Nutt.  Gen.  ii,  56  (1818). 

Frequent  in  wet,  sandy  soil,  especially  along  streams. 
Whalen  Canon,  July  16,  1894  (No.  534);  Lander,  August  3.  1894 
(No.  741);  Cummins,  July  30,  1895  (No.  1537).  • 

Orthocarpus  pallescens,  Gray,  Am.  Journ.  Sci.  ser.  2.  xxxiv,  339. 

From  type  locality,  probably  not  far  from  the  place  where  Parn* 
collected  it. 

Gros  Ventre  River,  August  15,  1894  (No.  900). 

Orthocarpus  pilosus,  Watson,  Bot.  KingSurv.  231  (1871). 

This  rare  plant,  determined  for  me  by  Dr.  Rose,  was  collected  by 
B.  C.  Buffum,  on  Three  Mile  Creek,  June  20,  1892. 

Oordylanthus  ramosus,  Nutt.  Gen.  ii.  57  (?). 

Very  abundant  on  the  alkali-clay  hills  adjacent  to  the  Wind 
River;   at  Dubois,  August  10,  1894  (No.  711). 
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Pedicnlaris  bracteosa,  Benth.  Hook.  Fl.  ii,  110  (1838). 
Probably  confined  to  our  northwest  areas. 
Union  Pass.  August  11,  1894  (No.  834). 
Pedicnlaris  crennlata,  Benth.  DC  .  Prodr.  x,  568. 

Abundant ;  growing  in  clumps  in  high  meadow  lands. 
Laramie,  June  19.  1892;  Cummins,  July  30,  1895  (No.  1528). 
Pedicnlaris  GroBnlandica,  Retz.  Fl.  Scand.  Ed.  2,  145  (1795). 
Frequent  and  abundant  on  subalpine  mountain  streams. 
Warm   Spring   Creek,    August  10,   1894  (No.  806);    Centennial 
Hills,  August  19,  1895  (No.  1739). 
Pedicnlaris  Parryi,  Am.  Journ.  Sci.  ser.  2,  xxxiii,  250. 

Probably  rare;  a  few  specimens  only,  from  Union  Peak,  August 
13,  1894  (No.  1033). 
Pedicnlaris  procera,  Gray,  Am.  Journ.  Sci.  ser.  2,  xxxiv,  251. 

Rare  ;  in  a  wooded  canon  leading  to  the  Laramie  River,  at  Cum- 
mins, July  30,  1895  (No,  1550). 
Pedicnlaris  racemosa,  Dougl.  Hook.  Fl.  ii,  108  (1838). 

This  comes  as  near  as  any  to  marking  a  zonal  belt ;  encountered 
at  about  9,000  ft.  in  all  our  mountain  ranges  visited,  and  found  up 
to  timber  line. 

Bald  Mountain,  August  17,  1892;  Union  Pass,  August  11,  1894 
(No.  830);  noted  at  Laramie  Peak  and  in  the  Medicine  Bow  Moun- 
tains. 

OBOBANCHAGEJE. 

Aphyllon  fascicnlatnm,  Gray,  Syn.  Fl.  2 ;  Part  1,  312  (1878).     Thai-^ 
esia  fasciculata,  Britton. 

Frequent  and  occasionally  abundant. 

Pine  Creek,  July  18,  1892  ;  Pole  Creek.  July  1,  1895  (No.  1360), 
hosts, — Artemisia  frigida  and  A.  Canadensis, 
Aphyllon  nnifiomm,  T.  &  G.  Gray,  Man.  290  (1848). 

Rare;  Gros  Ventre  River.  August  22.  1894  (No.  1071),  host  not 
noted. 

VEBBENACEiE. 

liippia  cnneifolia,  Steud.  Torr.,  in  Marcy's  Rep.  293,  t.  17  (1853). 

Laramie  River  bottom  lands  near  Uva  ;  not  observed  elsewhere. 
July  10,  1894  (No.  387). 
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Verbena  bracteosa,  Michx.  Fl.  Bor.  Am.  ii,  13  (1803). 

This  is  a  weedy  plant,  thriving  equally  well  in  cultivated  and  un- 
cultivated grounds. 

Blue  Grass  Hills,  July  8,  1894  (No.  320);  Laramie  Peak,  Augnst 
8,  1895  (No.  1652). 

Verbena  stricta,  Vent.  Hort.  Cels,  t.  53  (1800). 

Probably  frequent  in  the  lower  altitudes  of  the  northeast ;  doC 
observed  except  in  the  Platte  Valley,  near  Fairbanks,  July  14, 1894 
(No.  505).  A  form  with  several  large  spikes  was  obtained  in 
Wkalen  Canon,  July  18,  1894  (No.  538). 

LABIATJE. 
Mentha  CanadenBis,  L.  Sp.  PI.  576  (1753). 

Frequent  on  all  water  courses  and  about  springs. 
Whalen  Canon,  July  18,  1894  (No.  546);  specimens  from  alaige 
number  of  other  localities. 

Lyeopns  lucidns,  Turcz.  Benth.  in  DC.  Prodr.  xii.  178  (1848). 
Infrequent;    Popo  Agie  River,  August  2.  1894  (No.  735). 

Lycopos  Binnatos,  £11.  Bot.  S.  C.  and  Ga.  i,  126  (1816). 
Wet  grounds  about  springs  and  ponds ;  frequent. 
Laramie,  July,  1891  ;  Whalen  Canon,  July  19,  1894  (No.  5421 

Hedeoma  Drummondii,  Benth.  Lab.  Gen.  and  Sp.  368  (1834). 
Occasional  in  dry  loam  soil. 
Whalen  Canon.  July  19,  1894  (No.  548). 

Hedeoma  Beverchoni,  Gray,  Syn.  Fl.  363. 

Rare  ;  its  collection  in  this  state  extends  the  range  of  this  plant 
northward  very  much  ;  good  specimens  from  Pole  Creek,  June  30, 
1895  (No.  1374). 

Salvia  lanceolata,  Willd.  Enum.  37  (1809). 

Only  occasionally  on  rather  dry  hillsides  and  plains. 
Blue  Grass  Hills,   July   9,   1894  (No.  374);  Centennial  Valtef, 
August  20.  1895  (No.  1396). 

Monarda  flstulosa,  L.  S.  PI.  22  (1753). 

Probably  confined  to  the  eastern  portion  of  the  state ;  thus  fer 
noted  only  in  the  region  east  of  Laramie  Peak. 

Fairbanks,  July  14,  1894  (No.  508);  Cottonwood  Canon,  August 
4.  1895  (No.  1577). 
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Lophantlius  nrticifolius,  Bcnth.  Bot.  Reg.  xv,  sub.  t.  1282  (1829). 
Vleckia  urticifoiia,  (Benth.)  Holzinger. 
Very  rare ;  possibly  only  in  the  northwest. 
Snake  River,  August  22,  1894  (No.  984) 

Dracoceplialiim  parviflomin,  Nutt.  Gen.  ii,  35  (1818). 
Principally  in  abandoned  fields. 

Sybillc  Creek,  July  8,  1894  (No.  326);  Laramie  Peak,  August  8, 
1895  (No.  1648). 

8cut€a]Aria  galericulata,  L.  Sp.  PI.  ii.  599  (1753). 
Not  infrequent  in  wet  places. 

Fairbanks,  July  13,  1894  (No.  470);  Centennial  Valley,  August 
20.  1895  (No.  1760). 

Scutellaria  resinosa,  Torr.  Ann.  Lye.  N.  Y.  ii,  232  (1827). 

On  abrupt  banks  along  streams,  but  in  comparatively  dry  ground. 
Pole  Creek,  June  2,  1894  (No.  94);  June  29.  1895  (No.  1365). 

Bmnella  vulgaris,  L.  Sp.  PI.  600  (1753). 

Very  infrequent  in  the  parts  of  the  state  collected 
Specimens  from  Wolf  Creek,  August  18,  1892.  B.  C.  Buffum. 

Phsrsostegia  parviflora,  Nutt.  Benth.  in  DC.  Prodr.  12.  434  (1848). 

On  the  borders  of  lakes  and  ponds,  growing  even  in  the  edge  of 
the  water. 

Bull  Lake,  August  8,  1894  (No.  732);  Laramie  River,  near  lone 
Ranch,  August  10.  1895  (No.  1666). 

Stachirs  palustris,  L.  Sp.  PL  580  (1753). 

Frequent  on  sandy  creek  banks  which  are  covered  with  under- 
shrubs  and  weedy  plants. 

Wind  River,  August  8,  1894  (No.  857);  Cummins,  July  28,  1895 
(No.  1484);  noted  in  many  other  places. 

PLANTAQINACEiE. 

Plantago  eriopoda,  Torr.  Ann.  Lye.  N.  Y.  ii.  237  (1827). 

Common  on  wet  alkali  flats  about  Laramie  and  in  similiar  loca- 
tions elsewhere;  June  1,  1894  (No.  42).     Plantain. 

Plantago  lanceolata,  L.  Sp.  PI.  113  (1753). 

A  recently  introduced  weed  on  the  Lander  Experiment  Farm ; 
September,  1895,  by  J.  S.  Meyer. 
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Plantago  major,  L.  Sp.  PI.  U2  (1753). 

Received  from  Sheridan  as  one  of  the  weeds  upon  the  Experi- 
ment Farm,  September,  1895,  by  J.  F.  Lewis. 

Some  specimens  from  Wolf  Creek,  apparently  native  there,  col- 
lected August  8,  1892,  by  B.  C.  Buffum,  are  doubtfully  placed  here. 
Spike  very  slender  and  leaves  almost  acute. 

Plantago  Patagonica  gnaphalioides,  Gray,  Man.  £d.  2.  269  (1856). 
Piantago  Purshti,  R.  &  S. 

Frequent  on  dry,  gravelly  hillsides  in  the  Laramie  range.  Ob- 
served only  in  the  eastern  part  of  the  state. 

Laramie,  August,  1891  ;  Wheatland,  July,  1891  ;  Table  Moun- 
tain, June  28,  1895  (No.  1356). 

Plantago  Tweedyi,  Gray,  Syn.  Fl.  II.  Part  i.  390  (1886). 

Three  specimens  only  of  this  very  rare  plant  were  secured  on  a 
grassy  hillside  near  the  La  Plata  Mines,  August  21, 1895  (No.  1798). 

I  am  not  aware  that  any  other  specimens  have  been  collected 
since  it  was  originally  collected  on  the  Yellowstone  River  by  Mr. 
Frank  Tweedy. 

Oxybaphus  angustifolius,  Sweet.  Hort.  Brit.  429  (1830).    AUwma 
linearis,  Pursh. 

Never  abundant,  only  scattering  specimens,  often  in  cultivated 
ground. 

Wheatland,  July  9.  1894  (No.  379);  Cottonwood  Canon,  August 
4,  1895  (No.  1560);  also  from  Sheridan,  September,  1895. 

Oxybaphus  hirsutus,  Choicy  in  DC^  Prodr.  xiii,  part  2,  433  (1849). 
Allionia  hirsuta,  Pursh. 

Rare  ;  noted  but  once ;  Whalen  Canon,  July  18,  1894  (No.  515). 

Oxybaphus  nyctagineus,  Sweet.  Hort.  Brit.  429  (1830).    AUumiawfc- 
iaginea,  Michx. 

Very  rare,  unless  it  be  in  the  northeastern  part  of  the  state. 
Fairbanks,  July  14,  1894  (No.  469). 

Abronia  fragrans,  Nutt.  Hook.  Kew.  Journ.  Bot.  v,  261  (1853). 
Frequent  on  the  sandy  plains  of  the  eastern  part  of  the  state. 

Inyan  Kara  Divide,  August  29, 1892;  Platte  River,  July  14. 1894 
(No.  464);  Cummins,  July  28,  1895  (No.  1473). 
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Abronia  micrantha,  Torr. 

Very  rare ;  on  the  plains  and  hillsides ;  by  children  called  the 
Sand  Flower, 

Near  WiUow  Creek,  July  22,  1894  (No.  630). 

ILLECEBBACIEJE. 

Paronychia  Jamesii,  T.  &  G.  Fl.  N.  A.  i.  170  (1838). 

Frequent  on  dry,  open  slopes  in  the  Laraniie  range. 
Fairbanks,  July  14,  1894  (No.  451);  also  near  Laramie  Peak. 
Paronychia  pulvinata,  Gray,  Proc.  Acad.  Phila.  1863,  58. 

Infrequent  and  strictly  alpine ;    on  the  naked  summits  of  the 
Medicine  Bow  Mountains.  August  23,  1895  (No.  1824). 
Paronychia  sessiliflora,  Nutt.  Gen.  i,  160  (1818). 

Common  on  the  slopes  about  Laramie  Peak,  August  8,  1 895  (No. 
1638);  observed  in  some  other  localities. 

Paronychia  sp. 

Numbers  349,  461,  1331  and  1656  have  for  the  present  been 
laid  aside.  They  represent  at  least  two  species  not  given  above, 
but  for  want  of  sufficient  literature  they  are  now  passed  over. 

AMABANTACEiE. 

Amarantns  albas,  L.  Sp.  PI.  Ed.  2,  1404  (1763). 

A  troublesome  weed  in  most  of  our  fields  and  gardens. 
Popo  Agie  River,  August  3,  1894  (No.    740);    Sheridan  Experi- 
ment Farm,  September  1895. 
Amarantns  blitoides,  Wats.  Proc.  Am.  Acad.  xii.  273  (877). 

This  too  would  find  a  place  even  in  a  very  short  list  of  the  worst 
weeds. 

Laramie,  September  24,  1894  (No.  1176);  Sheridan,  September, 
1895. 
Amarantns  chlorostachys,  Willd.   A.  kybridus,  L. 

Some  specimens,  apparently  this,  were  collected  by  B.  C.  Buffum, 
at  Inyan  Kara  Divide,  August  30,  1892. 

Amarantns  retroflezns,  L.  Sp.  PI.  991  (1753). 

Where  weeds  run  riot  this  will  always  be  found. 
Laramie,  October,  1893;  Lander,  August  3.  1894  (No.  715). 
Amarantns  Torreyi,  Benth.  Wats.  Bot.  Cal.  ii,  42  (1880). 
Infrequent ;  near  Rawlins,  June  29,  1892. 
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OSESSfOTODlACtUB. 

Oycloloma  platyphyllnm,  Moq.  Enum.  Chenop.  18  (1840).     C.  air^ 
UcifoUum,  Coulter. 

Frequent  in  the  sandy  canons  leading  to  the  Platte,  near  Fair- 
banks, July  14,  1894  (No.  471). 
Monolepsis  cbenopodioides,  Moq.  DC.  Prodr.  xiii,  part  2.  85  (1849). 
MonoUpsis  Nuttalliana,  Greene. 
Frequent  in  saline  ground. 

Laramie.  August,  1893;  Boulder  Creek,  August  26,  1894  (Na 
(1103). 
OhenopocUam  album,  L.  Sp.  PI.  219  (1753). 

In  waste  and  cultivated  ground. 

Laramie,  October,  1893;    Sheridan  Experiment  Farm,  Septem- 
ber, 1895.     Pigweed, 
Ohenopodiom  capitatnm,  Watson,  Bot.  Cal.  ii,  48  (1880). 

Infrequent ;    leaves   only,   from  Cummins,  July  27,    1895  (No. 
1448). 
Ohenopodiam  Fremontii,  Watson,  Bot.  King's  Exp.  287  (1871). 
Abundant  on  dry  hillsides  and  on  rocky  shelving  ledges. 
Fairbanks,  July  13,  1894  (No.  440). 
Ohenopodinm  glanciun,  L.  Sp.  PI.  220  (1753). 

Apparently  indigenous  in  places,  but  scattering  everywhere  as  a 
weed. 

Poison  Spider  Creek  (native .?),  July  27,  1894  (No.  625);  among 
the  weeds  at  Laramie  and  Sheridan. 
Ohenopodinm   leptophyllnm,  Nutt.  Moq.  DC.  Prodr.  xiii.  part  2, 71 
(1 849). 

Not  infrequent  near  the  Platte  and  its  tributaries ;  Laramie,  Au- 
gust 15,  1893;  Platte  River,  July  14,  1894  (No.  483). 
Chenopodinm  leptophyllnm  snbglabmm,  Wats.  Proc.  Am.  Acad. 

ix.  95. 

Rare  ;  Willow  Creek,  July  22,  1894  (No.  628). 
Ohenopodinm  olidum,  Watson,  Proc.  Am.  Acad,  ix,  96. 

In  saline  ground  on  Poison  Spider  Creek,  July  27, 1894  (No.  622); 
also  sent  from  the  Sheridan  Experiment  Farm  as  a  weed,  1895. 

Ohenopodinm  rnbmm  hnmile,  Watson,  Bot.  Cal.  ii,  48. 

Some  specimens  from  Laramie,  by  B.  C.  Buffum,  June  23,  1894, 
seem  to  belong  here.     Not  observed  elsewhere. 


i 
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Atriplez  argentea,  Nutt.  Gen.  i,  198  (18 18). 

Throughout  the  state ;  reported  as  a  weed  from  some  localities. 
Big  Muddy  Creek.  July  24.  1894  (No.  640);  Meadow  Creek.  Au- 
gust 9.  1894  (No.  791);  Sheridan.  September.  1895. 

Atriplez  canescens,  James.  Wats.  Proc.  Am.  Acad,  ix,  110  (1874). 

Not  frequent ;  observed  only  on  the  east  side  of  the  Laramie 
range. 

Wheatland.  August  11.  1891  ;  Platte  Hills.  Fairbanks.  July  14. 
1894  (No.  463). 

Atriplez  confertifolia,  Watson.  1.  c. 

A  common  shrub  on  the  alkali  deserts  of  the  central  and  south- 
western parts  of  the  state.  Frequently  called  White  Sage  and  is 
said  to  be  freely  eaten  by  antelope  and  sheep  during  the  winter 
months. 

Rock  Springs.  September  9.  1893 ;  Bessemer,  July  26.  1894 
(No.  613). 

Atriplez  ezpansa,  Watson.  Proc.  Am.  Acad.  ix.  116  (1874). 
Very  abundant  in  the  vicinity  of  alkali  lakes. 
Howell  Lakes.  October  1.  1894  (No.  1164). 

Atriplez  Nuttallii,  Watson.  1.  c. 

Luxuriant  in  strongly  saline  ground. 

Alkali  Desest.  July  2.  1891  ;  Howell  Lakes.  October  1,  1894  (No. 
1167);  alkali  flats  near  Sweetwater  River,  September  10,  1894 
(No.  1192). 

Atriplez  patnla  hastata.  Gray.  Man.  £d.  5.  409  (1867).  A,  hastata,  L. 
Abundant  near  Laramie  and  probably  in  many  other  localities. 
September  1.  1895  (No.  1866),     The  form  with  ovate  entire  leaves 
was  secured  at  the  same  time. 

Atriplez  tnmcata,  Gray.  Proc.  Am.  Acad,  viii,  398. 

I  think  there  is  little  doubt  of  the  correctness  of  this  reference. 
Rather  immature  specimens  from  Poison  Spider  Creek.  July  26. 
1894  (No.  621);  older  at  Howell  Lakes,  October  1,  1894  (No.  1166). 

Bnrotia  lanata,  Moq.  Enum.  Chenop.  81  (1840). 

Very  frequent  and  abundant  in  many  localities. 
Fairbanks.  July   14,   1894   (No.  488);    Laramie,  September  12, 
1894  (No.  1134). 
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Salicornia  herbacea,  L.  Sp.  PL  3  (1762). 

Abundant  on  the  shores  of  alkali  takes,  even  on  the  encrusted 
banks  where  nothing  else  will  grow. 

Howell  Lakes,  October  1,  1894  (No.  1162);  Laramie,  September 
3.  1895  (No.  1869). 

Bueda  depressa,  Watson,  Bot.  King's  Exp.  294  (1871). 

Not  noted  except  at  Howell  Lakes,  October  1,  1894  (No.  1163). 

Bueda  depressa  erecta,  Watson,  Proc.  Am  Acad.  ix.  90  (1874). 

Not  frequent ;  on  an  alkali  bog  on  Poison  Spider  Creek,  July 
27,  1894  (No.  623). 

Bueda  diffasa,  Watson,  Proc.  Am.  Acad,  ix,  88  (1874). 
This  is  common  on  wet,  saline  ground. 

Popo  Agie  River,  August  4.  1894,  (No.  717);  Sheridan,  Sq>- 
tember,  1895,  J.  F.  Lewis. 

Bueda  Torreyana,  Watson,  Proc.  Am.  Acad,  ix,  88  (1874). 

Only  collected  at  Howell  Lakes,  but  probably  elsewhere  as  weL 
October  1,  1894  (No.  1168). 

Balsola  Kali  Tragus,  Moq.  in  DC.  Prodr.  xiii,  part  2,  187  (1849). 

This,  the  much  talked  of  Russian  Thistle^  is  already  quite  widely 
distributed  in  the  northeastern  part  of  the  state.  Other  plants  are 
frequently  mistaken  for  it  and  so  it  has  often  been  reported  from 
localities  in  which  it  does  not  exist.  There  is  no  evidence  to  shov 
that  it  is  found  on  the  line  of  the  Union  Pacific  railroad  except  at 
Cheyenne.  On  the  lines  of  the  Burhngton  &  Misssouri  and  the  Elk- 
horn  roads,  however,  I  am  reliably  informed  that  it  is  widely  dis- 
tributed. 

Specimens  from  Cheyenne,  October,  1894  ;  from  Lusk  and  Fred- 
ericks in  1895. 

Barcobatus  TermicuIatUB,  Torr.,  Emory's  Rep.  150  (1848). 

The  most  characteristic  shrub  of  the  saline  plains  and  foothills. 
Sweetwater  River,  September  9,  1894  (No.  1182);  Howell  Lakes, 
October  1,  1894  (No.  1161).     Grease  Wood. 

m 

POLTOONACEJB. 

Eriogonum  alatum,  Torr.  Sitgreaves  Rep.  t.  8  (1853). 

Noted  only  on  the  foothills  of  the  Laramie  range  and  the  adjoin- 
ing  plains  ;  abundant. 
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Cheyenne,     August   11,    1891  ;     Laramie   Hills,   July   9,    1894 
(No.  416). 
Eriogonum  annnnm,  Nutt.  Trans.  Am.  Phil.  Soc.  (TI)  5:  164  (1833-37). 

Infrequent  in  parts  of  state  collected. 

Inyan  Kara  Divide,  September  1,  1892  ;  Willow  Creek,  July  20, 
1894  (No.  566). 

Sriogonum  brevicaule,  Nutt. 

Immensely  abundant  throughout  the  state  on  clayey,  gravelly 
ridges  and  plains. 

Laramie  Hills.  July  8.  1894  (No.  303);  Wind  River,  August  8, 
1894  (No.  722);  from  several  other  localities. 

Eriogonum  csBspitosiim,  Nutt.  Joum.  Acad.  Phil,  vii,  50  (1834). 
Very  rare;  Union  Pass,  August  14,  1894  (No.  890). 

Eriogonnm  cemnam,  Nutt.  Journ.  Acad.  Phil.  (II)  1  :  162  (1848). 

Widely  distributed  and  abundant. 

Laramie  Hills,  July  7,  1894  (No.  363);  Wind  River,  August  8, 
1894  (No.  726). 
Eriogonum  durysoeephalum,  Gray,  Proc.  Am.  Acad,  xi,  101. 

Rare  ;  possibly  confined  to  the  Pacific  Slope. 

Bacon  Creek,  August  15,  1894  (No.  903). 

Eriogonum  flavum,  Nutt.,  Fras.  Cat.  (1813). 

Common  on  hillsides  in  the  Laramie  and  Medicine  Bow  ranges. 

Laramie  Hills,  July  8.  1894  (No.  415);  Cummins,  July  27,  18«5 
(No.  1443);  a  very  large  form  with  compound  umbels  from  Laramie 
Peak,  August  5,  1895  (No.  1572). 

Eriogonum  flavum  crassifolium,  Benth. 

Frequent  in  the  Laramie  foothills.  Name  communicated  by  Dr. 
Robinson  ;  citation  not  at  hand. 

Laramie  Hills  June  6,  1894  (No.  186). 

Eriogonum  heracleoides.  Nutt.  Joum.  Acad.  Phila.  vii,  49  (1834). 

Infrequent ;  our  specimens  are  not  typical  but  they  undoubtedly 
must  be  placed  here. 

Wallace  Creek,  July  29,  1894  (No.  677). 

Eriogonum  microthecum,  Nutt.  Joum.  Acad.  Phila.  (II)  1  :  162  (1848). 
Both  frequent  and  abundant. 

Laramie  at  various  times  (Nos.  329  and  1138);  Sweetwater,  Sep- 
tember 12,  1894  (No.  1188). 
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Eriogonmn  ovalifolivin,  Nutt.  Journ.  Acad.  Phila.  vii,  50  (1834). 
In  dry  sandy  soil  on  the  plains ;  frequent. 
Laramie,  May  29.  1894  (No.  70);  Hutton  ranch,  June  19.  1894 
(No.  278). 

Eriogonnm  subftlpinnm,  Greene,  Pitt,  xiii,  part  13,  18  (1896). 

This  recently  described  species,  founded,  seemingly,  on  uniraport- 
ant  characters  I  believe  to  be  a  valid  one.  The  eight  spedmens 
in  our  herbarium  labelled  E.  umbellatum  faU  readily  into  the 
two  groups  made  by  Prof.  Greene.  At  different  times  the  writer 
has  brought  in  the  two  forms  from  the  field  fiilly  convinced  that 
they  were  different  and  yet  unable  to  separate  them  by  any  marked 
botanical  characters,  though  so  readily  distinguished  in  the  field. 

Laramie  Hills.  July  7.  1894  (No.  346);  Tctons,  August  22,  1894 
(No.  975);  others  from  Laramie. 

Eriogonnm  nmbellatnm,  Ton-.  Ann.  Lye.  N.  Y.  ii,  241  (1828). 

Pole  Creek,  July  2,  1895  (No.  1419);  Laramie  Hills  at  various 
times. 

Polygonnm  ampUbinm,  L.  Sp.  PL  361  (1753). 

Observed  only  in  the  Platte  River  near  Fairbanks,  but  undoubt- 
edly found  elsewhere.    July  15,  1894  (No.  551). 

Polygonnm  avicnlare,  L.  Sp.  PI.  362  (1753). 
A  common  dooryard  weed. 
Laramie,  September  24,  1894  (No.  1173).     Goose  Grass. 

Polygonum  bistortoides,  Pursh,  Fl.  i,  217  (1814). 
Frequent  in  grassy  valleys. 

Bald  Mountain,  August  15,  1892;  Union  Pass,  August  11.  1894 
(No.  1024). 

Polygonnm  convolvnlns,  L.  Sp.  PI.  364  (1753). 

Waste  and  cultivated  ground  ;  Experiment  Farm,  September  15, 
1894  (No.  1140);  Popo  Agie  river,  August  1, 1894  (No.  714). 

Polygonum  Douglasii,  Greene,  Bull.  Cal.  Acad,  iii,  125  (1885)- 

In  dry  ravines  ;  Sybille  Creek,  July  7,  1894  (No.  307);  Laramie 
Peak,  August  7,  1895  (No.  1591). 

Polygonum  erectum,  L.  Sp.  PI.  363  (1753). 

Infrequent ;  on  the  bank  of  Blue  Grass  Creek,  July  8,  1894 
(No.  364). 


First  Report  on  the  Flora  of  Wyoming,  175 

Polygonum  hydropiper,  L.  Sp.  PI.  361  (1753). 

In  a  wet  place  on  the  banks  of  a  small  stream  near  Lusk,  July 
21.  1894  (No.  576). 
Polygontun  mlniniiiin^  Watson,  Bot.  King  Surv.  v,  315  (1871). 

I  refer  our  specimens  to  this  with  some  doubt ;  they  are  larger 
than  the  type  and  less  pubescent. 

La  Plata  Mines,  August  24,  1895  (No.  1833) 

Polygonum  nodosum,  Pers.  Syn.  i,  440  (1805).     P,  lapathifoliutfi  no- 
dosum,  (Pers.)  Small. 

From  Wheatland,  August  1802,  by  B   C.  Buffum. 

Polygonum  Persicaria,  L.  Sp.  PI.  362  (1753). 

As  a  weed  on  the  Sheridan  Experiment  Farm,  September  1895, 

by  J.  F.  Lewis.     Smart  Weed, 

» 

Polygonum  ramosissimum,  Michx.  FI.  Bor.  Am.  i,  237  (1803). 

Frequent  and  variable,  some  of  the  specimens  approaching  P, 
Tenue, 

Sugg's  Road.  August  20,  1892;  Wallace  Creek,  July  29,  1894 
(No.  671);  Green  River,  August  14,  1894  (No.  888). 

Polygonum  viviparum,  L.  Sp.  PI.  360  (1753). 
Frequent  in  the  higher  mountains. 

Fort  Laramie,  September  5,  1892;  Union  Pass,  August  11,  1894 
(No.  842). 

Oxyria  digima,  Campd.  Rum.  155.  t.  3,  f.  3  (1819). 

Very  frequent  in  shaded  places  and  under  overhanging  cliffs, 
8.000-9000  ft. 

Garfield  Peak,  July  29,  1894  (No.  662);  Laramie  Peak,  August 
7,  1895  (No.  1620). 

Bnmex  Orispus,  L.  Sp.  PI.  335  (1753). 

Platte  River.  July  14,  1894  (No.  495);  Laramie,  September  20. 
1894  (No.  1147). 

Bnmex  maritlmus,  L.  Sp.  PI.  335  (1753). 
In  saline  soil ;  not  frequent. 

Clark's  Ranch  on  Wind  River,  August  10.  1894  (No.  769); 
Sheridan.  September  1895.  J.  F.  Lewis. 

OCCidentaliB,  Watson.  Proc,  Am.  Acad.  xii.  253  (1876). 
Under  this  name  are  a  number  of  specimens,  some  immature, 
and  only  the  following  typical : 

—13 
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Wallace  Creek.  July  29,  1894  (No.  561);  Centennial  Valley.  Au 
gust  16,  1895  (No.  1752). 
Bmnex  paucifolins,  Nutt.   Ms.  in   Herb.   Gray.     R.   Geyeri,  (Meisn.) 
Trelease. 

Abundant  in  subalpine  parks  ;  Union  Pass.  August  1 1 .  1894  (No. 
855);  also  observed  in  the  Medicine  Bow  Mountains. 
Bumex  Balicifolins,  Weinm.  Flora,  iv,  28  (1813). 

Frequent  and  somewhat  variable  in  general  appearance. 
Whalen  Canon,  July  17  1894  (No.  561);  Laramie,  July  23, 1895 
(No.  1449). 
Bnmez  venoBus,  Pursh,  Fl.  Am.  Sept.  733  (1814). 
Frequent  about  sand  dunes  on  the  plains. 
Laramie,  June  3,  1894  (No.  156). 

« 
ELJEAaNAOEJE. 

EleagnuB  argentea,  Pursh,  Fl.  Am.  Sept.  114  (1814). 
Very  frequent  on  the  Wind  Rivers. 
Fort  Washakie,  August  5,  1894  (No.  703). 
Sheplierdia  argentea,  Nutt.  Gen.  ii,  240  (1818).    Lepargyreea  argaUea, 
(Nutt.)  Greene.      Buffalo  Berry. 

Common  on  the  Platte  ;  Bessemer,  July  26,  1894  (No.- 636). 
Shepherdia  Oanadensis,  Nutt.  Gen.  ii,  241  (1818).     Ltpargyraa  Can- 
adensis, (L.)  Greene. 

Common  on  moist  and  partially  shaded  slopes  in  the  mountains. 
Laramie  Hills.   May   12,  1894  (No.  25).  Garfield  Peak.  July  29, 
1894  (No.  687);  Laramie  Peak,  August  5,  1895  (No.  1585). 

LOBANTHAORS. 

ArceatlLobiam   Americanimi,    Engelm.    PI.    Lindl.  ii,  214  (1850). 
Razoumofskya  Americana,  (Engelm.)  Kuntze. 

Infrequent ;  at  Keystone.  Medicme  Bow  Mountains,  1893,  W. 
C.  Knight. 

SANTALAOEiB. 

Oomandra  pallida,  DC.  Prodr.  xiv.  636  (1857). 

Frequent  on  dry  slopes  throughout  the  state. 
Table  Mountain,  June  2,  1894  (No.   105);  Gros  Ventre  River, 
August  18,  1894  (No.  1091). 
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EUPHOBBIAOEJE. 

Euphorbia  dentata,  Michx.  Fl.  Bor.  Am.  ii,  211  (1803). 

Infrequent;    observed  but  once;    Hart ville,  July  15,  1894  (No. 

549). 
Enphorbia  dictyosperma,  Fisch.  and  Mey.  Ind.  Sem.  Hort.  Petrop. 

ii,  37  (1835). 

On  sand  dunes  near  Mexican  Mines,  July  21,  1894  (No.  581). 

Enphorbia  Fendleri,  T.  &  G.  Pac.  R.  R.  Rep.  ii,  175  (1855). 

Our  Euphorbias  seem  to  be  confined  to  the  warm  sandy  plains 
and  canons  of  the  eastern  part  of  the  state,  particularly  to  the 
region  of  the  Platte.    This  from  Fairbanks,  July  14,  1894  (No.  472). 

Enphorbia  glyptosperma,  Engelm.Bot.  Mex.  Bound.  Serv.  187  (1859). 
Quite  frequent ;  Wheatland,  June  29,   1891;    Blue  Grass   Hills, 
July  8,  1894  (No.  370). 

Enphorbia  hezagona,  Nutt.  Spreng.  Syst.  iii,  791  (1826). 

In  a  sandy  canon  leading  to  the  Platte,  Fairbanks,  July  13,  1894 
(No.  436). 
Euphorbia  montana,  Engelm.  Bot.  Mex.  Bound.  Surv.  192  (1859). 

This  is  probably  common  throughout  the  state  on  stony,  gravelly 
hillsides. 

Inyan  Kara  Divide,  August  29.  1892;  Whalen  Canon,  July  18, 
1894  (No.  529);  Pole  Creek,  July  1,  1895  (No.  1400). 

Euphorbia  petaloidea,  Engelm.  1.  c. 

Not  infrequent  on  sandy  river  botton^s. 

Uva,  July  10,  1894  (No.  399);  Willow  Creek,  July  22.  1894 
(No.  631). 

Croton  Tezensis,  Muell.  Arg.  in  DC.  Prodr.  xv,  part  2,  692  (1862). 
On  sandy  river  bottoms  in  the  eastern  part  ot  the  state. 
Fairbanks,  July  12,  1894  (No.  428);  also  at  Fort  Laramie. 

UBTICAOEJE. 

Humnlns  Lnpnlns,  L.  Sp.  PI.  1028  (1753). 

Not  infrequent  in  copses  on  river  bottoms  and  in  ravines. 
Whalen  Canon,  July  18,  1894  (No.  513).      J^M  Hops, 

Urtica  Breweri,  Watson,  Proc.  Am.  Acad,  x,  348  (1875). 

Abundant  in  Centennial  Valley;  not  observed  elsewhere;  June 
8,  1895  (No.  1273);  August  25,  1895  (No    1862).     Nei/U, 
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Urtica  gracilis,  Ait.  Hort.  Kcw.  Hi.  341  (1789). 

Exceedingly  abundant  in  copses  on  most  streams. 

Mexican  Mines,  July  20,  1 894  (No.  590). 
Parietaria  PemuylTanica,  Muhl.  Willd  Sp.  PI.  iv,  955  (1805). 

Infrequent;  Fairbanks,  July  13,  1894  (No.  441). 

OUPULIFEBiB. 

Betola  glanduloBa,  Mich.  Fl.  Bor.  Am.  ii,  180  (1803), 
On  the  stony  banks  of  subalpine  streams. 

Warm   Spring   Creek,   August    10,  1894  (No.  799).     AfautUam 
Birch, 
Betnla  occidentalis,  Hook.  Fl.  Bor.  Am.  ii,  155  (1839). 

Supposedly  common  on  our  streams,  especially  in  the  northeast, 
but  only  collected  at   Laramie  Peak,  August  8,  1895  (No.  1647). 
Western  Birch. 
Alnus  incana  virescens,  Wats.  Bot.  Cal.  ii,  81  (1880). 

Frequent   and  abundant  on  our  mountain  streams,    sometimes 
attaining  the  size  of  small  trees. 

Big  Wind  River,  August  8,  1894  (No.  728);  Cummins,  July  29, 
1895  (No.  1531);  also  in  Centennial  Valley.     Aider. 
QnercUB  undulata,  Torr.  Ann.  Lye.  N.  Y.  ii,  248  (828). 

This  is  reported  abundant  in  the  Black  Hills,  to  which  region  it 
is  probably  confined  ;  so  far  as  known  it  is  our  only  Oak. 
Sundance.  July  22.  1891.  by  B.  C.  Buffum. 

SALldAGEiE.* 

Saliz  arctica  petraa,  Anders. 

Infrequent ;  not  observed  by  the  writer. 
Collected  by  B.  C.  Buffum,  Bald  Mountain.  August  15,  1892. 
Salix  alba  z  ftagUis,  Wienmer. 

This   Hybrid  is  among  those  in  the  City  Park,  October  1,  1894 
(No.  1199). 
Saliz   amygdaloides,   Anders.  Ofv.   Handl.    Vet.    Akad.   1858,  114 
(1858). 

Typical  specimens  from  Snake  River,  August  21, 1894  (No.  978). 
My  specimens  from  Big  Popo  Agie  River,  August  2,  1894  (No.  738) 


*  The   IViiiaivs  wore  in  large  part  determined  by  the  late  Mr.  Bebb  ;  those  collected 
in  1895  only,  by  Mr.  M.  L.  Fernald. 
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were  designated  by  Mr.  Bebb  as  **forMa  sat  singularis,^'  on  account 
of  the  occurrence  in  the  same  individual  of  the  following  peculiar- 
ities :     Leaves    unusually  short  and  broad,  coarsely   serrate   and 
very  conspicuously  stipulate. 
Salix  Candida,  Fleugge,  Willd.  Sp.  PI.  iv,  708  (1806). 

Observed  only  in  Centennial  Valley,  August  20,  1895  (No.  1756). 

Salix  Chlorophylla,  Anders.  Monogr.  138  (1867). 

Widely  distributed;  Union  Pass,  August  13,  1894  (No.  1029); 
Centennial  Valley.  August  19,  1895  (No.  1741). 

Salix  cordata,  Muhl.  Neue  Schr.  Ges.  Nat.  Fr.  Berlin,  iv,  236  (1803). 
Collected  but  once;  Laramie  Peak,  August  6,  1895  (No.  1598). 

Salix  curtiflora,  (Anders  )  Bebb. 

This  very  rare  plant  from  two  localities ;  not  reported  from  this 
state  before,  I  think,  except  by  Mr.  Tweedy. 

Boulder  Creek.  August  26,  1894  (No.  1122);  C:entennial  Valley, 
August  19,  1895  (No.  1754). 

Salix  desertomm,  Rich.  App.  Frank.  Joum.  371  (823). 

On  a  hummocky  heath  in  Centennial  Valley.  August  20,  1895 
(No.  1759). 

Salix  desertoram  elata,  Anders. 

Rare,  alpine ;  Union  Peak.  August  13,  1894  (No.  1072);  LaPlata 
Mines,  August  22.  1895  (No.  1818). 

Salix  desertoram  fmticolosa,  Anders. 

Infrequent  in  an  open,  heathlike  park  in  Union  Pass.  August  11, 
1894  (No.  913). 

Salix  flavescens,  Nutt.  Sylv.  i,  65  (1842-53). 

This  beautiful  species  is  the  first  to  put  out  its  blossoms  of  all  our 
willows  ;  the  leaves  follow  very  tardily. 

Thus  far  noted  only  in  the  Laramie  range  ;  Pole  Creek,  May,  12, 
1894  (No.  24)  and  at  various  other  times;  Laramie  Peak,  August 
6.  1895  (No.  1586). 

Salix  lasiandra  Fendleriana,  (Anders.)  Bebb. 

Not  infrequent;  Popo  Agie  River,  Aqgust  2,  1894  (No.  737); 
Pole  Creek,  June  30,  1895  (No.  1434). 

Salix  lencosericea,  Nob.  n.  sp. 

In  communicating  this  name  to  me  Mr.  Bebb  made  the  following 
comments  upon  the  species  :     "It  will  shortly  appear  as  above  in  a 
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government  report.     This  is  the  Rocky  Mountain  or  plateau  mem- 
'  ber  of  a  group  which  has  for  its  eastern  or  Atlantic  coast  represent- 
atives, 5".  sericea  and  5".  petiolaris^  and  for  the  Pacific  coast  S.  mac- 
rocarpay 

Rare;  observed  only  on  Boulder  Creek,  August  26,  1894  (No. 
1123). 

Balix  longifolia,  Muhl.  Neue  Schr.  Ges.  Nat.  Fr.  Berlin,  iv.  238  (1803), 
On  sand  bars  and  creek  banks  everywhere,  common  and  variable. 
Laramie,  June  16,  1894  (No.  245);  near  Lander,  August  3,  1894 
(No.  718);  Cummins,  July  26.  1895;  (No.  1447). 

Salix  macrocarpa,  Nutt. 

I  suppose  this  to  be  very  rare  in  the  state. 
Centennial  Valley,  June,  9,  1895  (No.  1255). 

Salix  monticolo,  Bebb. 

Infrequent ;  Centennial  Valley,  August  18,  1895  (No.  1733), 

Salix  rostrata,  Richards,  Frank.  Journ.  App.  753  (1823). 
Our  commonest  Willow. 

Laramie,  June  16,  1894  (No.  244);  Centennial  Valley,  June  9, 
1895  (No.  1303);  also  a  low  mountain  form  from  Little  Sandy, 
August  30.  1894  (No.  1130). 

Salix  sp. 

Only  foliage  but  clearly  enough  not  any  of  the  foregoing. 

Popolus  acuminata,  Rydberg.  Bull.  Torr.  Club,  xx,  50  (1893). 

Our  handsomest  Cottonwood  as  well  as  the  most  rapid  growing  of 
our  shade  trees ;  planted  extensively  in  Laramie. 

Fine  native  specimens  in  Whalen  Conon,  July  17,  1894  (No.  560). 
Rydberg  s  Cottonwood. 

Populus  angUBtifolia,  James,  Long's  Exp.  i,  497  (1823). 

This  is  very  frequent  on  the  principal  streams  of  the  state,  in 
places  forming  considerable  bordering  groves,  individual  trees  attain- 
ing great  size. 

Laramie,  May  16,  1894  (No.  39).     Black  Cottonwood. 

Populus  balsamifera,  L.  Sp.  PI.  1034  (1753). 

This  is  not  frequent  and  I  have  not  seen  it  except  as  single  trees 
here  and  there. 

Dubois,  August  9,  1894  (No.  749);  Cummins,  July  29.  1894 
(No.  1547). 
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Popnlus  monilifera,  Ait.  Hort  Kew.  iii,  406  (1789). 

This  species  is  used  to  some  extent  for  shade  purposes.  If  native 
in  the  state  I  have  not  yet  observed  it. 

Populns  tremoloides,  Michx.  Fl.  Bor.  Am.  ii,  243  (1803). 

The  Quaking  Asp  of  the  canons  and  hillsides,  usually  only  a 
large  shrub  but  in  some  places  attaining  considerable  size  as  trees. 

Laramie  Hills,  May,  12,  1894  (No.  23);  noted  in  scores  of  other 
places. 

H7DEOCBiAEITA0S.S. 

Slodea  Oanadensis,  Michx.  Fl.  Bor.  Am.  i,  20  (1803).     Udora  Cana- 
densis, Nutt. 

In  the  ponds  and  springs  on  the  Fish  Hatchery  grounds  where  it 
has  probably  been  introduced.     October  18,  1893. 

OBCHIDAGEJE. 

Calypso  borealis,  Salisb.  Parad.  Lond.  t.  89  (1807).     C  bulbosa,  (L.) 
Oakes. 

This  beautiful  little  Orchid  is  as  rare  here  as  elsewhere.  The 
following  students  each  found  one  specimen  on  a  partly  wooded 
hillside  at  the  head  of  Pole  Creek.  May  25,  1894  (No.  61)  :  Lily 
Boyd,  Tessie  Welch  and  Ben  Bartlett 

Listera  convallarioides,  (Sw.)  Torr.  Comp  320  (1826). 

Very  rare,  only  observed  once;  Centennial  Valley,  August  17, 
1895  (No.  1694). 

Spiranthes  Bomanzoillana,  Cham.    Linnaea,   iii,  32  (1828).     Gyros- 
tachys  Romanzoffiana,  (Cham.)  MacM. 

Abundant  in  a  few  localities;  Centennial  Valley,  August  10, 
1895  (No.  1663). 

Habenaria  gracilis,  (?)  Watson. 

The  following  numbers,  (420  and  1706)  appear  in  our  herbarium 
as  H,  hyperborea,  but  re-examination  shows  that  they  should 
probably  be  referred  as  above.     Frequent  in  marshy  places. 

Chugwater  Creek,  July  7,  1894;  Centennial  Hills,  August  17, 
1895. 

Habenaria  hyperterea,  R.  Br.  in  Ait.  Hort.  Kew.  £d.  2,  v,  203  (1813). 
Specimens  only  from  Big  Wind  River,  August  8,  1894  (No.  725). 
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Habenaria  obtusata,  Richards.  App.  Frank.  Journ.  750  (1823). 
Very  rare;  Cummins,  July  30,  1895  (No.  1644). 

IBIDACRS. 

Iris  Missooriengis,  Nutt.  Joum.  Acad.  Phila.  vii,  58  (1834). 
Frequent  on  creek  and  river  bottoms. 

Laramie.  June  18.  1894  (No.  260);  Centennial  Valley,  June  9. 
1895  (No.  1268). 

Bisyrinchiam  Bermadiana,  L.  Sp.  PI.  954  (1753). 

The  specimens  before  me  show  the  characters  which  were  sup- 
posed to  separate  S,  angustifolius  and  5.  mucronafum,  but  the 
length  of  the  spathes  and  the  breadth  of  the  wings  are  far  from  con- 
stant.    It  is  well  to  unite  them  under  this  earlier  name. 

Laramie,  June  1894  (No.  239);  Wind  River,  at  Dubois,  August 
10,  1894  (No.  767);  in  various  other  places. 

LILIACEJE. 

Streptopas  amplexifolins,  DC.  Fl.  Fran,  iii,  174  (1805). 

In  copses  on  mountain  sides;    Laramie   Hills,   June   28.1891; 
Laramie  Peak,  Angust  6,  1895  (No.  1580). 
Smilacina  amplezicaalis,  Nutt.  Journ.    Acad.   Phil,    vii,   58  (1834). 
Vagnera  ample xicaulis^  (Nutt.)  Greene. 

Very  rare  ;  thus  far  only  observed  on  Casper  Mountain,  July  26, 
1894  (No.  610). 
Smilacina  Btellata,  Desf.  Ann.   Mus.  Paris,  ix,  52  (1807).     Vagnen 
stellata,  (L.)  Greene. 

Frequent  and  abundant  in  the  meadows  bordering  on  all  our 
streams. 

Horse  Creek,  June  9,  1894  (No.  155);  Platte  River.  July  24, 1894 
(No.  632). 
Tncca  angustifolia,  Pursh.  Fl.  Am.  Sept.   227  (1814).     K  giatuA, 
Nutt. 

Frequent  on  sandy,  gravelly  hillsides. 
Cummins.  July  27,  1895  (No.  1460).     Spanish  Bayonet, 
Lencocrinum  montanum,  Nutt,  Gray,  Ann,  N.  Y.  Lye.  iv,  110  (1837). 
Very  common  on  the  plains  and  foothills. 

Laramie.  May  15,  1894  (No.  1226);  also  from  Table  Mountaiiu 
White  Mountain  U/y. 
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Allium  acominatom,  Hook.  Fl.  Bor.  Am.  ii,  184,  t,  146  (1840). 

On  the  Platte  River,  1891,  B.  C.  Buffum. 
Allium  brevistylum,  Watson,  Bot.  King  Exp.  350  (1871). 
Frequent  in  rich  loam  soil  in  copses. 

Big  Horn  Mountains,  July  1892;  Centennial  Hills,  August  1895 
(No.  1704). 
Ailing  cemuum,  Roth.  Roem.  Arch.  Bot.  i,  part  3,  40  (1798). 

Very  frequent ;  Inyan   Kara  Divide,  August  31,1892;    Garfield 
Peak.  July  29.  1894  (No.  661);  Laramie  Peak,  August  7,  1895  (No. 
1633). 
Allium  Nuttallii,  Wats.  Proc.  Am.  Acad,  xiv,  227  (1879). 
Not  infrequent  on  gravelly  river  bottoms  and  hillsides. 
Laramie.  June  19,  1894   (No.  2^3);  Pole  Creek,  June  30,   1895 
(No.  1382). 
AlHwni  reticulatum,  Don.  Mem.  Wern.  Soc.  vi,  36  (1826-31). 
The  earliest  and  commonest  WM  Onion  on  the  plains. 
Laramie,  June  15,  1894  (No.  222);  Pole  Creek,  June  29,  1895 
(No.  1 353). 
Allium  ScliQBiioprasum,  L.  Sp.  PI.  301  (1753). 
In  wet  places  in  the  mountains. 

Green  River,  August  15,  1894  (No.  907);    La  Plata  Mines.  Au- 
gust 23,  1895  (No.  1788). 
FritiUaria  atropurpurea,  Nutt.  Journ.  Acad.  Phila.  vii.  54  (1834). 

This  is  very  rare;  single  specimens  from  the  east  slope  of  the 
Laramie  Hills  in  June  by  B.  C.  BufTum,  and  on  two  occasions  by 
Noah  Wallis. 

Erythronium  grandiflorum,  Pursh.  Fl.  i.  231  (1814). 
Infrequent ;  alpine  or  at  least  subalpine. 

Bald  Mountain,  August  16,1892;  La  Plata  Mines,  August  22, 
1895  (No.  1796). 

OalochortUB  QunniBoni,  Wats.  Bot.  King's  Exp.  348  (1871). 
Among  the  sage  brush  in  the  valleys. 

Sybille  Creek,  July  8.  1894  (No  319);  Cummins,  July  26,  1895 
(No.  1451). 

Oalocliortus  Uttttallii,  T.  &  G.  Pac.  R.  R.  Rep.  ii.  124  (1855). 

In  similar  locations  and  nearly  resembling  the  preceding  but  for 
the  anthers  and  glands. 

Laramie  Hills.  June  18,  1891  ;  also  July  7,  1894  (No.  413). 
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Disponun  trachyearpnm,  6.  &  H.  Gen.  PL  iii,  832  (1883). 
In  copses  on  mountain  rivulets. 

Casper  Mountain,  July  26,  1894  (No.  609);   Centennial  Vallejr, 
June  9,  1895  (No.  1277). 

Zygadentis  elegana,  Pursh.  Fl.  Am.  Sept.  241  (1814). 
Frequent ;  in  wet,  grassy  places  near  streams. 
Chugwater  Creek,  July  7,  1894  (No.  421);  Cummins,  July  27, 
1896  (No.  1453). 

Zygadenufl  Nuttallii,  Wats.  Proc.  Am.  Acad  xiv,  279  (1879). 
Abundant  on  sandy  plains  and  in  the  foothills. 
Laramie,  June  16,  1894  (No.  254);  observed  in  many  localities. 

OOMMELINAGEJB. 

Tradescantia  Virginiana,  L.  Sp.  PI.  288  (1753). 

Probably  confined  to  the  eastern  part  of  the  state. 
Platte  River,  July  14,  1894  (No.  492). 

JUNOAOE.ffi* 

JnnciXS  Balticufi.  Willd.  Berlin  Mag.  iii,  298  (1809). 
Very  frequent  in  wet  ground  near  streams. 
Laramie,  June  16,  1894  (No.  243). 

JuncuB  bufonius,  L.  Sp.  PI.  328  (1753). 

Frequent  about  spring  bogs  and  in  occasionally  floode^  ditches. 
Cold  Springs,  Fairbanks.  July   13,  1894  (No.  437);  Centennial 
Valley,  August  25.  1895  (No.  1851). 

JuncuB  longiBtylis,  Torr.  Bot.  Mex.  Bound.  Surv.  223  (1859). 

Infrequent;  Centennial  Valley,  August  18,  1895  (No.  1716). 

JancuB  MertenfiiannB,  Bong. 

This  is  of  frequent  occurrence  in  the  higher  mountains. 
La  Plata  Mines,  August  22,  1896  (No.  1791). 

Juncns  nodoBUS,  L.  Sp.  PL  Ed.  2,  466  (1762). 

Frequent;  Laramie,  September  1892;  Little  Sandy,  July  1892; 
Wolf  Creek,  August  1892,  by  B.  C.  Buffum. 


•For  some  further  notes  upon  this  and  the  order  Cj5^rri«-*«,  see  Bulletin  No.  rf  of 
this  Station,  by  B.  C.  Buffum. 
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•Jnncns  Parryi,  Engelm.  Trans.  St.  Louis  Acad,  ii,  447  (1866). 

Alpine;  Teton  Mountains,  August  21,  1894  (No.  981);  La  Plata 
Mines,  August  24,  1895  (No.  1831). 

JiincilB  BUbtrifloms,  (Mey.)  Coville,  Contrib.  NatL  Herb,  iv,  208  (1893). 
La  Plata  Mines,  at  about  11.000  ft.,  August  23.  1895  (No.  1812). 

Jnncns  tennis,  Willd.  Sp.  PI.  ii,  214  (1799). 
Lander,  August  3,  1894  (No.  699). 

Jnncns  tennis  congesta,  Engelm.  Trans.  St.  Louis  Acad.  ii.  446  (1866). 
Infrequent;  Laramie  Peak,  August  7,  1895  (No.  1631). 

Jnncns  Torreyi,  Coville. 

Cold  Springs,  July  14,  1894  (No.  449);  Teton  Mountains,  August 
21.  1894  (No.  956). 

Jnncns  ziphioides  montanns,  Engelm.  Trans.  St.  Louis  Acad,  ii,  481 
(1868). 

Centennial  Valley.  August  18,  1896  (No.  1731). 

Lnznla  spadicea  parviflora,  Meyer,  Linnsea,  xxii,  402  (1849).     Jun- 
coides  parvijlorum,  (Ehrh.)  Coville. 

Not  infrequent;  Union  Pass,  August  11,  1894  (No.  846). 

Lnznla  spadicea  snbcongesta,  Watson,  Bot.  Cal.  ii.  202. 
In  boggy  places  and  partially  dried  up  ponds. 
Centennial  Valley,  August  16, 1895,  and  June  9. 1895  (No.  1261). 

Lnznla  spicata,  DC.  Fl.  Fr.  iii.  161  (1805).     Juncoides  spicaium,  (L.) 
Coville. 

Alpine;  Union  Pass.  August  11.  1894  (No.   847);  noted  also  in 
the  Medicine  Bow  Mountains 

TTPHACEiE. 

Typha  latifolia,  L.  Sp.  PI.  971  (1753). 

Common  in  the  margins  of  lakes  and  ponds. 
Popo  Agie  River,  August  1,  1894  (No.  734);   abundant  in  the 
vicinity  of  Laramie. 

ALISMACEiE. 
Alisma  Plantago,  L.  Sp.  PI  342  (1753). 

Rare ;  not  observed  by  the  writer. 

Dutch  Creek,  Sheridan  County,  1892,  by  B.  C.  Buffum. 
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Sagittaria  arifoUa,  (?)  Nutt.  in  Herb.     S,  variabUis  minor,  Pursh. 

I  have  some  hesitancy  in  referring  it  as  above,  but  it  is  the  best 
disposition  I  can  make  of  it  at  present. 

Collected  in  a  marshy  meadow  stream  near  Lusk,  July  21. 1894 
(No.  577). 

Sagittaria  latifoUa,  Willd.  Sp.  PI.  iv.  409  (1806). 

Probably  rare;  Wheatland.  August  11,  1891,  B.  C.  Buffum. 

NAIADACE^. 

Triglochin  maritima,  L.  Sp.  PI.  339  (1753). 
Common  in  alkali  marshes. 

Alkali  Springs,  July  30.  1894  (No.  745);  also  from  Wind  River. 
Laramie  and  other  localities. 

Triglochin  palnstris,  L.  Sp.  PI.  388  (1753). 

In  similar  locations;  Wind  River,  August  8,  1894  (No.  759). 

Potamogeton  pectinatns,  L.  Sp.  PI.  127  (1753). 

In  the  Laramie  River,  August  9,  1895  (No.  1668.) 

OYPEEACEJE. 

Eleocharis  compressa,  SuU.  Am.  Journ.  Sci.  Ixii,  50  (1842).    E.  acu- 
minata, (Muhl.)  Nees. 

As  yet  only  from  the  Big  Horn  Mountains,  July  1 892,  B.  C. 
Buffum. 

EleocliariB  olivacea,  Ton-.  Ann.  Lye.  N.  Y.  iii,  300  (1836). 
Not  infrequent  in  partially  submerged  ground. 
Laramie,  June  28,  1894  (No.  289);  Cold  Springs.  July  14.  1894 
(No.  455). 

Eleocliaris  ovata,  Roem.  &  Schult.  Syst.  ii,  152  (1817). 

Specimen^  in  the  World's  Fair  collection  secured  in  1892. 

ScirpuB  atroYirens,  Muhl.  Gram.  43  (1817). 

Very  common  in  marshy  ground  about  springs  and  ponds. 
Mexican  Mines,  July  20,  1894   (No.  591);  Muddy  Creek,  August 
25.  1894  (No.  1109). 

Scirpus  lacuBtris,  L.  Sp.  PI.  48  (1753). 

Rare;  noted  only  at  Cold  Springs,  Fairbanks,  July  14,  1894  (No. 
454). 


First  Report  on  the  Flora  of  Wyoming,  187 

ScirpoB  pungens,  Vahl.  Enum  ii,  255  (1806).     5.  Americanus,  Pers. 

Frequent;  Cold  Springs,  Fairbanks,  July  14,  1894  (No.  460). 
Scirpns  sylyaticns  digynuB,  Bceckl.  Linnaea,  xxxvi,  727  (1870).     51 
tnicrocarpus,  Presl. 

Infrequent ;  excellent  specimens  from  Laramie  Peak,  August  6, 
1895  (No.  1605). 
Eriophomm  polygtacliyon,  L.  Sp.  PI.  52  (1753). 

Infrequent;  Crazy  Woman  Creek,  August  7,  1892,  B.  C.  Buflfum. 
Carex  alpina,  Sw.  Lilj.  Sv.  Fl.  £d.  2,  26,  (1798). 

Probably  rather  rare ;  head  of  Crazy  Woman  Creek,  August  7, 
1892 
Oarex  athrostachya,  Olney,  Proc.  Am.  Acad,  vii,  393  (1868). 

From  Saratoga,  August  18u2. 
Oarex  atrata,  L.  Sp.  PI.  ii.  976  (1753). 

Infrequent;  alpine;  La  Plata  Mines,  August  23, 1895  (No.  1811). 
Carex  anrea,  Nutt.  Gen.  ii,  205  (1818). 

Rare;  Wolf  Creek.  August  18,  1892,  B.  C.  Buflfum. 

Oarex  canescens,  L.  Sp.  PI.  974  (1753). 

Centennial  Hills,  August  18,  1895  (No.  1730). 

Oarex  deflexa  media,  Bailey,  Mem.  Torr.  Club,  i,  42  (1889). 
Big  Sandy,  July  1892,  B.  C.  Buflfum. 

Oarex  Douglasii,  Boott.  Hook.  Fl.  Bor.   Am.  ii,  213,  t.  214   (1840). 
Secured   in   the   Big   Horn    Mountains,   August  8,  1892,  B.  C. 
Buflfum. 

Oarex  festiva.  Dew.  Am.  Journ.  Sci.  xxix,  246  (1 836). 

Very  abundant  and  apparently  throughout  the  state. 
Big  Sandy,  July,  1892;  Laramie,  June  28,  1894  (No.  288);  also 
from  Laramie  Peak  and  Medicine  Bow  Mountains,  in  1895  (Nos. 
1615  and  1786). 

Oarex  filifolia,  Nutt.  Gen.  ii,  204  (1818). 

Infrequent;  Wheatland,  August,  1891. 

Oarex  geyeri,  Boott.  Trans.  Linn.  Soc.  xx,  118  (1846). 
Big  Sandy,  July.  1892,  B.  C.  Buflfum. 

Oarex  Liddoni,  Boott. 

Big  Horn  Mountains,  July  1892,  B.  C.  Buflfum. 

Oarex  mareida,  Boott.  Hook.  Fl.  Bor.  Am.  ii,  212,  t.  213  (1840). 
In  Carbon  County,  June  1892,  B.  C.  Buflfum. 
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Oarez  Nebraskensis,  Dewey,  Am.  Journ.  Sci.  (II)  xviii,  102  (1854). 

This  is  a  very  common  species  in  wet  soil  everywhere,  even  in 
soils  with  a  considerable  percentage  of  alkali ;  Laramie,  June  19, 
1894  (No.  274);  Table  Mountain.  June  2.  1894  (No.  130). 

Some  specimens  by  B.  C.   Buflfum  are  marked   C  Nebraskauis 
prcevia,  Bailey,  and  it  is  not  clear  from  the  specimens  nor  from  the 
literature  at  hand  that  they  are  different  from  the  species. 
Oarex  occidentalism  Bailey. 

Apparently  rare;  Laramie  Peak,  August  6,  1895  (No.  1614). 

Oarez  Feimsylyanica,  Lam.  Encycl.  iii,  388  (1789). 

Common  on  fertile  hillsides  among  sage  brush  and  other  under- 
shrubs. 

Crook  county  August,  1892 ;  Pole  Creek,  May  25,  1894  (No.  69). 
Oarez  pratensis,  Drejer,  Rev.  Crit.  Car.  Bor.  24  (1841). 

Head  of  Crazy  Woman  Creek,  August  8,  1892,  B.  C.  Buifum. 

Oarez  Baynoldsii,  Dew.  Am.  Journ.  Sci.  xxxii,  39  (1837). 

Infrequent;  Bald  Mountain,  August  15,  1892.  B.  C.  BufTum. 
Oarez  siccata,  Dew.  Am.  Journ.  Sci.  x,  278  (1826). 

Abundant  in  native  meadows  on  alkali  soil. 

Laramie,  June  1,  1894  (No.  65). 
Oarez  stenophylla,  Wahl.  Kongl.  Acad.  Handl.  (II.)  xxiv.  142  (1803). 

Exceedingly  abundant  on  the  Laramie  Plains  in  both  dry  and 
wet  soil,  the  earliest  Sedge,  springing  up  as  almost  the  iiist 
vegetation. 

Laramie,  May  16.  1894  (No.  19) ;  at  various  other  times. 
Oarez  straminea  brevior,  Dew. 

Rare;  Lusk,  July  21,  1894  (No.  586). 

Oarez  straminea  mirabilis,  (Dew.)  Tuck.  Enum.  Meth.  18  (1843). 

Specimens  communicated  by  J.  F.  Lewis,  of  the  Sheridan  Exper- 
iment Farm,  September  1,  1895. 
Oarez  tenella,  Schk.  Riedgr.  23,  Fig.  104  (1801). 

Some   specimens   from    Wolf  Creek,    August  18.  1892,   B.    C. 
Buffum. 
Oarez  Tolmiei,  Boott. 

Table  Mountain,  June  2.  1894  (No.  100);  also  from  the  Big 
Horn  Mountains,  August  6,  1892,  B.  C.  Buffum. 

Oarez  utricalata,  Boott.  Hook.  Fl.  Bor.  Am.  ii,  221  (1840). 
Infrequent ;  Muddy  Creek,  August  25.  1894  (No.  1108). 
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Oarex  utriculata  minor,  Boott.  1.  c. 

This  seems  to  be  of  more  frequent  occurrence  than  the  species. 
Saratoga*  1891,  by  J.   D.  Parker;    Laramie  River,  in  Laramie 
county,  September,  1892,  B.  C.  Buffum. 

Oarex  sp. 

Somewhat  resembling  C  Nebraskensis^  but  with  culms  several 
times  as  long  as  the  leaves  ;  spikes  few,  the  terminal  one  much  the 
longer. 

Cold  Springs,  at  Fairbanks,  July  13,  1894  (No.  447). 

GRAMINEiE.'' 

Andropogon  provincialis,  Lam.  Encycl.  i,  876  (1783). 
Common  in  the  eastern  part  of  the  state. 
Wheatland,  July,  1892,  B.  C.  Buffum. 

Andropogon  scoparius,  Michx.  Fl.  Bor.  Am.  i,  57  (1803). 

Frequent;  Hartvill^,  July  18,  1894  (No.  531);  also  by  B.  C. 
Buffum,  1892. 

PanicTim  capillare,  L.  Sp.  PI.  58  (1753). 
Common  in  all  parts  of  the  state. 

Crook  county,  1892;  Fairbanks,  July  15,  1894  (No.  553);  Sheri- 
dan Experiment  Farm,  September  1,  1894.      Old  Witch  Grass, 

Panicnm  Gms-galli,  L.  Sp.  PI.  56  (1753). 

Presumably  introduced  but  often  found  where  such  introduction 
would  not  be  suspected. 

Cummins,  July  29,  1895  (No.  1500);  Sheridan,  September  1, 
1895,  J.  F.  Lewis. 

Panicnm  sangninale,  L.  Sp.  PI.  57  (1753). 

Very  generally  introduced.  Lander,  June  1 892 ;  noted  in  other 
localities. 

Panicnm  scoparinmi  Lam.  Encycl.  iv,  744  (1797). 

Infrequent ;  Whalen  Canon,  July  18,  1894  (No.  516). 

Panicnm  virgatnm,  L.  Sp  PI.  59  (1753). 

Fort  Laramie,  September,  1892,  B.  C.  Buffum;  Sheridan,  Sep- 
tember, 1895. 


*  The  Grasses  were  determined  in  part  by  each  of  the  following  :  Dr.  W.J.  Beal, 
Dr.F.  Lamson-Scribner  and  Prof.  B.  C.  Buffum.  For  further  notes  upon  them  See-*' GraSSes 
and  Forage  Plants."  Bulletin  No.  t6  of  this  Station,  by  B.  C.  Buffum. 
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Betaria  Tiridis,  Beau  v.  Agrost.  51  (1812).     Chawutraphis  viridis,  (L) 
Porter. 
A  troublesome  weed  in  cultivated  ground. 
Wheatland,  August  11,  1891.      Meadow  Fox- tail. 

Cenchrus  tribuloides,  L.  Sp.  PI.  1050  (1753). 

Common  on  the  sandy  plains  of  the  Platte. 

Fort  Laramie,  September  5,  1892,  B.  C.  BufTum.     Sand  Bur. 

PhalariB  anmdinacea,  L.  Sp  PI.  i,  55  (1753). 
Collected  in  1891  ;  no  other  data*. 

Hierochloa  borealis,  R.  &  S. 

Not  frequent;  Bald  Mountain,  August  15,  1892. 

Arifltida  purpurea,  Nutt.  Trans.  Am.  Phil.  Soc.  (II.)  v,  145  (1833-37). 
h,  fasciculata,  Torr. 

Whether  specimens  are  typical  or  belong  to  one  of  the  varieties 
of  this  species  I  am  unable  to  say.  This  form  is  common  in  the 
state. 

Wheatlaud,  July,  1891  ;  Whalen  Canon,  July  19,  1894  (No.  539). 

Stipa  comata,  Trin.  and  Rupr.  Mem.  Acad.  St.  Petersb.  (VI)  v,  75 
(1842). 

Frequent  on  the  plains  and  in  dry  valleys  ;  when  mature  an 
annoying  and  worthless  grass. 

Laramie,  June  17.  1891  ;  June  28,  1894  (No.  284). 

Stipa  spartea.  Trin.  Mem.  Acad.  St.  Petersb.  sen  6.  i,  82  (1829). 
On  the  plains  of  the  eastern  part  of  the  state,  1891. 

Stipa  viridula,  Trin.  Mem.  Acad.  St.  Petersb.  ser.  6,  v,  39  (1836). 
Big  Sandy,  Fremont  county,  July,  1892. 

Oryzopsifl  ezigua,  Thurb.  Bot.  Wilkes  Exp.  481. 

Hitherto,  it  seems,  reported  only  from  Oregon  and  Washington. 
Big  Sandy,  in  the  Wind  River  Mountains.  July  22,  1892.  B.  C 
Buffum. 

OryzopsiB  menbranacea,  Vasey,  Grasses  S.  W.  part  2,  t.  10  (1891). 
Very  abundant  on  the  plains  and  in  the  foothills. 
University  Campus,  September  16,   1894  (No.  1137);  noted  in 
many  other  places.     Mountain  Rice, 

Muhlenbergia  eomata,  Benth.  Vasey's  Cat.  Grasses  U.  S.  39  (1885). 
Spring  Creek,  Big  Horn  Mountains,  August  5,  1892. 
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Mnlllenbergia  dumosa,  Scrib.  in  Vasey,  Contr.  Nat.  Herb,  iii,  71. 
Frequent  in  the  eastern  part  of  the  state. 
Wheatland,  August  16,  1891. 

Mnllleilbergia  glomerata,   Trin.    Unifl.    191    (1824).      M,   rcuemosa, 
(Michx.)  B.  S.  P. 

From  Wolf  Creek,  Rawhide  Creek  and  Fort  Laramie,  1892,  B. 
C.  Buffum. 

Mnhlenbergia  gracilis  breviaristata,  Vasey.   Rothr.  in  Wheeler's 
Rep.  vi,  284. 

Plumbago  Canon,  July  1891. 

Phlenm  alpinnm,  L.  Sp  PI.  59  (1753). 

Common  in  the  alpine  region  of  all  our  mountain  ranges. 
Union  Pass.  August  10,  1894  (No.  863);  La   Plata,  August  22, 
1895  (No.  1781).      Wild  Timothy. 

Alopeenros  genicnlatus  fulTUS,  ( J.  £.  Smith)  Scrib.  List.  Pterid  & 
Sperm.  38  (1894). 

Frequent;  Whalen  Canon,  July  19,  1894  (No.  544);  Centennial 
Valley,  August  18,  1895  (No.  1721). 

8lK>roboltia  airoides,  Torr.  Pac.  R.  R.  Rep.  vii,  part  3,  21  (1856). 
Fort  Washakie  Hot  Springs.  July,  1892,  B.  C.  Buffum. 

Sporobolns  asperifolins,  Thurb.  in  Wats.  Bot.  Cal.  ii,  269  (1880). 
Probably  infrequent;  Cheyenne,  August,  1891. 

Sporobolns  cryptandrus,  Gray,  Man.  576  (1848). 
Rather  frequent,  on  dry  ridges. 

Wheatland,  September  8,  1892;  Fairbanks,  July  13,  1894  (No. 
435). 
Sporobolns  cnspidatns,  Scribn.  Bull.  Torr.  Club,  x,  63  (1882).  5.  brev- 
ifolius,  (Nutt.)  Scribn. 

Fremont  county,  July,  1892. 

Sporobolns  heterolepis,  Gray,  Man.  576  (1848). 
Crook  county,  August,  1892. 

▲grostis  alba,  L.  Sp.  PI.  63  (1753). 

Common;  Crook  county,  1892;  Laramie,  October  6,  1894  (No. 
1172). 

Agrostis  asperifolia,  Trin.  Mem.  Acad.  St.  Petersb.  Sci.  Nat.  ser.  6 
318  (1845). 

Infrequent;  Centennial  Valley,  August  18.  1895  (No.  1719). 
—14 
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▲grostis  exarata,  Trin.  Unifl.  207  (1824). 

Head  of  Rawhide  Creek,  August  1892. 
Agrostis  hnmilis,  Vasey,  Bull.  Torr.  Club,  x,  21. 

Alpine,  in  wet  soil ;  La  Platta  Mines,  August  23,  1895  (No.  1814). 
AgroBtis  scabra,  Willd.  Sp.  PI.  i.  370  (1798). 

Frequent;  Big  Sandy,  July,  1892;    Albany  county,  September, 
1891. 

Galamagrofitis  GanadensiB,  Beau  v.  Agrost.  15  (1812). 

Wind  River  Mountains,  July,  1892. 
OalamagroBtis  conilniB,  Nutt.  Gen.  i,  47  (1818). 

Common  ;    Centennial    Valley.    September  7,    1891  ;     Laramie, 
September  30,  1894  (No.  1179). 
OalamagroBtiB  longifolia,  Hook.  Fl.  Bor.  Am.  241  (1840).     CaiajM- 
vilfa  lengifolia,  (Hook.)  Hack. 

Frequent;  Lander,  July,  1892;    Whalen    Canon,   July  9,  18&4 
(No.  536). 
OalamagroBtiB  MontanenBiB,  Scribn. 
^^  Sheridan  county,  August,  1892. 
OalamagrotiB  neglecta,  (Ehrh.)  Gaertn.  Fl.  Wett.  i.  94  (1799). 

Frequent;  Big  Horn  Mountains,  August,  1892;  Orin  Junction, 
August  14,  1891. 
OalamagroBtiB  pallida,  Vasey  &  Scribn. 

Eagle  Rock  Canon.    September   22,    1891  ;    also  from   Carbon 
county. 
OalamagroBtiB  purparascens,  R.  Br.,  in  Rich.  Bot.  App.  Frank.  Voy.3. 
Infrequent;  Laramie  Peak,  August  7.  1895  (No.  1627). 

DoBchampBia  csBBpitOBa,  Beauv.  Agrost.  160,  t.  18,  f.  3  (1812). 

Common  in  the  mountains;    Big  Sandy,  July,  1892;  La  I^ta 
Mines,  August  23.  1895  (No.  1815). 
DoBchampBia  csBBpitoBa  arctica,  Vasey. 

Rare ;  Laramie  Hills,  June  12,  1894  (No.  238). 

TriBOtum  BubBpicatum,  Beauv.  Agrost.  180  (1812). 

Very   abundant   in    the    mountains;    Big   Sandy,  July,    1892; 
La  Plata  Mines,  August  22,  1895  (No.  1783). 

TriBOtnm  BUbspicatnm  molle,  Gray,  Man.  Ed.  2,  572  (1856). 

La  Plata,  Medicine  Bow  Mountains,  August  23,  1895  (No.  180"). 
Triaetum  Wolfli,  Vasey. 

Fort  Laramie,  September  6,  1892,  B.  C.  Buffum. 
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Danthonia  Oalifornica,  Boland.  Proc.  Cal.  Acad.  ii.  182  (1862-63). 
Sheridan  county,  August.  1892. 

Danthonia  intermedia,  Vasey. 

Big  Sandy,  Fremont  county,  July,  1892. 

Danthonia  nnispicata,  Munro.  D.  Calif omica  unispicata,  Thurb. 
Hot.  Cal.  u,  294  (1880). 

Apparently  rare;  Laramie  Peak,  August  7,  1895  (No.  1630). 

Spartina  cynosoroides,  Willd  Enum.  PI.  80  (1809). 

Common  and  widely  distributed  :  Inyan  Kara  Divide,  August  30, 
1892;  C.  Y.  Ranch,  on  Big  Muddy,  July  23,  1894  (No.  599). 

SchedonnarduB  TexanuB,  Steud.  Syn.  PI.  Gram.  146  (1855).  S,  fan- 
iculatus,  (Nutt.)  Scribn. 

Abundant  on  the  plains  of  the  eastern  part  of  the  state. 
Orin  Junction,  August,  1891. 

Boutelona  oligOBtachya,Torr.  Gray,  Man.  Ed.  2,  553  (1856). 
A  very  common  grass  on  the  plains. 
Wheatland,  June  11,  1891  ;  noted  in  many  localities. 

Bontelona  racemosa,  Lag.  Var.  Clenc.  y  Litter.  2  :  Part  4,  141  (1805). 
B.  curtipendula,  (Michx.)  Torr. 

This,  hke  the  preceding,  is  very  abundant  in  many  localities. 

Inyan  Kara  Divide,  August  30,  1892;  Hartville,  July  18,  1894 
(No.  530). 

Beckmannia  emcsdfomiiB,  Host.  Gram.  Austr.  iii,  5  (1805). 
In  swampy  ground  along  our  streams. 

Big  Sandy.  July,  1892:  Union  Pass,  August  11.  1894  (No.  828); 
Cummins,  July  30,  1895  (No.  1533). 

Bnchloe  dactyloideB,  Engelm.  Trans.  St.  Louis  Acad,  i,  432  (1859). 
BulbUis  dactyloides,  (Nutt.)  Raf. 

This  is  still  found  in  considerable  abundance  on  some  of  our 
plains,  but  it  seems  that  it  is  gradually  being  killed  out  and 
replaced  by  other  grasses. 

Wheatland,  September,  1892,  and  noted  in  many  parts  of  the 
state.     Buffalo  Grass. 

Munroa  BQuarroBa,  Torr.  Pac.  R.  R.  Rep.  iv,  158  (1856). 
Noted  only  in  the  eastern  part  of  the  state. 

Wheatland,  August,  1891  ;  Blue  Grass  Creek.  July  8,  1894  (No. 
372). 
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Phragmites  communiB,  Trin.  Fund.  Agrost.  134  (1820).    P.  Phrag- 

mites,  (L.)  Karst. 

Not  noted  by  the  writer,  but  fine  specimens  by  B.  C.  Bufium. 

from  Little  Muddy  Creek.  Casper.  August  12,  1891.     Reed  Grmss. 

Eragrostis  mioor,  Host.  Gram.  Austr.  4:  14.  t.  24  (1809). 

Sparingly  introduced  about  Wheatland  and  probably  in  other 

localities;  September.  1892,  B.  C.  BufTum. 

Eatonia  obtasata,  Gray,  Man.  £d.  2,  558  (1856). 

Frequent ;    Crook  county,   August,  1892 ;  Fairbanks.  July  14, 

1894  (No.  459). 

Koeleria  cristata,  Pers.  Syn.  i.  97  (1812). 

Common  everywhere;  Johnson  county,  August,  1892;  Laramie. 

June  28,  1894  (No.  283),  and  noted  in  numerous  localities. 

Catabrosa  aauatica,  Beauv.  Agrost.  157,  t.  19,  f.  8  (1812). 

Throughout  the  state  ;  Crook  Creek,  June  28,  1891 ;  Cottonwood 

Canon,  August  4,  1895  (No.  1567). 

Melica  bolbosa,  Geyer. 

Infrequent;  Bald  Mountain,  August  16,  1892. 

DisticMifl  xnaritima,  Raf.  Journ.  Phys.  Ixxxix,  104  (1818).  D,  sficata, 

(L.)  Greene. 

Frequent  on  wet  alkali  flats. 

Big  Wind  River.  August  1,  1892;  Alkali  Springs.  July  31,  1894 
(No.  659). 

Poa  alpina,  L.  Sp.  PI.  67  (1763). 

Rare,  as  well  as  rarely  beautiful ;  Bald  Mountain,  August  15, 
1892. 

Poa  andina,  Nutt.  Wats.  Bot   King  Exp.  388  (1871).  P.  arida,  Vasey. 
Common  on  dry  slopes;  Middle  Pass,  June  21,  1892;  Laramie. 
June  5,  1895  (No.  1245).' 
Poa  Californica,  Vasey,  Cat.  Grasses,  U.  S.  81  (1885).  P.  Fendlenana. 
(Steud.)  Vasey. 

Infrequent;  Big  Sandy,  July,  1892. 
Poa  csesia  strictior,  Gray. 

Laramie  Hills.  June.  1892.  B   C.  Buffum. 
Poa  cuspidata,  Vasey. 

Carbon  county.  June,   1892;  La  Plata  Mines,  August  22, 1895 
(No.  1782). 
Poa  Isevis,  Vasey. 

Carbon  county,  June,  1892. 
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Poa  nemoralis,  L.  Sp.  PI.  69  (1753). 

This  is  of  frequent  occurrence;  Big  Sandy,  July,  1892  ;  Laramie, 

June  ]9,  1894  (No.  272). 

Poa  Nevadensis,  Vasey,  Bull.  Torr.  Club,  x,  66  (1883). 

I  am  unable  to  say  whether  this  is  frequent  or  not.     I  notice  it 

mentioned  by  others  as   a   valuable   forage  grass.     Specimens  at 

hand  only  from  Big  Sandy,  July,  1892. 

Poa  occidentalis,  Vasey. 

This  fine  species  is  common  on  the  streams  near  Laramie ;  Fish 

Hatchery,  July,  1891  ;  Laramie  River,  June  22,  1895  (No.  1317). 

Poa  pratensis,  L.  Sp.  PI.  67  (1753). 

Collected  in  1892  for  the  World's  Fair  exhibit ;  common.     Blue 
Grass, 

Poa  refleza,  Vasey  &  Scribn. 

An  alpine  or  subalpine  species. 

Bald   Mountain,  August  16,  1892;  La  Plata  Mines,  August  24, 

1895  (No.  1837). 

Poa  mpestris,  Vasey. 

Rare  ;  noted  but  once  at  11,000  ft.;  La  Plata  Mines,  August  23, 

1895  (No.  1813). 

Poa  serotina,  Ehrh.  Beitr.  vi,  83  (1793).     Poaflava,  L. 

Cheyenne,  August  11,  1891.     False  Red  Top, 

Poa  tenuifolia,  Nutt.  Buckley.  Proc.  Acad.  Phila.  1862,  96  (1862). 

Very  common  throughout  the  Mate. 

Big  Sandy,  July,  1892;    Laramie  Hills,  May  23.  1894  (No.  49). 

Bunch  Grass. 

Poa  Vaseyana,  Scribn. 

This  fine  sp'.  cies  was  found  in  abundance  by  Prof.  Buffiim,  on 
the  Big  Sandy,  July  1892.  He  sent  it  for  determination  to  Dr. 
Beal,  who  pronounced  it  probably  new.  Whether  specimens  were 
later  sent  to  the  Department  of  Agriculture  or  the  same  had  been 
collected  by  Dr.  Vasey  I  am  unable  to  say,  but  subsequently  it  re- 
ceived the  above  name. 

Poa  sp. 

Of  this.  Dr.  F.  Lamson-Scribner  writes  :  "I  am  not  prepared  to 
name  it.  It  has  some  characters  in  common  with  Poa  occidentalism 
Vasey,  but  it  is  apparently  distinct  from  that." 

Olyceria  amndinacea,  Kunth. 

On  Spring  Creek,  Big  Horn  Mountains,  August  5,  1892. 
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Glyceria  grandis,  Wats,  Gray.  Man.  Ed.  6.  667  (1890).     Pdnicuhria 
aquatica,  (L.)  Kuntze. 

Cbmmon  in  partially  submerged  meadow  lands. 
Big  Horn  Valley,  July.  1802;  Cummins,  July  30,  1895  (No.  1534). 
Glyceria  pauciflora,  Presl.   Rel.   Hsnk.  i,  257  (1830).    Pankukm 
pauctflora,  (Presl.)  Kuntze. 

Infrequent;  Centennial  Valley,  August  18,  1895  (No.  1720). 
Festuca  eonfinis,  Vasey. 

Big  Horn   Mountains.  August,   1892;  Carbon  county,  June  U. 
1892  ;  Pole  Creek  June  2,  1894  (No.  161);  Wallace  Creek,  July  29. 
1894  (No.  667). 
Festuca  graciUima,  Hook. 

Big  Sandy,  Wind  River  Mountains,  July,  1892. 
Festuca  ovina,  L.  Sp.  PI.  73  (1753). 

From  Laramie  county,  August,  1891. 
Festuca  ovina  brevifolia,  Chlor.  Mclv.  289  (1823). 
Big  Sandy,  July,  1892. 

Festuca  rubra,  L.  Sp.  PI.  74  (1753). 

Wind  River  Mountains,  July,  1892. 

Festuca  tenella,  Willd.  Enum  i.  113(1809).     F,  octoflara.^^^Vi. 
Car.  81. 

Wheatland,  1892.  by  M.  R.  Johnson. 

Bromus  breviaristatus,  (Hook.)  Buckl.  Proc.  Acad.  Phila.  1862,98 
(1862). 

Wolf  Creek,  July,  1892. 

Bromus  ciliatus,  L.  Sp.  PI.  76  (1753). 

In  van  Kara  Divide.  August  30,  1892. 

Bromus  Hookerianus,  Thurb. 

Centennial  Valley.  September  7,  1891. 

Bromus  Kalmii  occidentalism  Vasey. 

Union   Pass.  August  11.  1894  (No.  821);  Sand  Creek,  Fremont 
County.  August  27,  1894  (No.  1105). 
Bromus  Pumpellianus,  Scribn. 

Big  Wind  River.  July  1892. 
Agropyrum  caninum,  R.  &  S.  Syst.  ii.  756  (1817). 

Specimens  in  the  World's  Fair  collection,  1892. 
Agropyrum  divergens,  Nees.  Steud.  Syn.  Gram.  347  (1855). 

Frequent  in  the  northern  part  of  the  state. 

Lander,  July  1892  ;  Union  Pass,  August  11,  1894  (No.  820). 
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AgTopymm  glaucum,  R.  &  S.  Syst.  Vcg.  ii,  752  (1817).     A.  repens 
glaucum,  (Desf.)  Scribn. 

One  of  the  most  valuable  of  the  native  hay  grasses,  producing 
heavy  crops  under  judicious  irrigation.  It  is  essentially  an  upland 
grass  and  over-irrigation  will  soon  destroy  it. 

Lander,  July  1 892  ;  Laramie  and  other  places  at  various  times. 
Agropymm  imilaterale,  Cassidy,  Bull.  Col.  Exp.  Station  xii,  63  (1890) 
A.  caninum  unilateraU  (Cassidy)  Vasey. 
Sheridan.  August  18.  1892. 
Alpropimun  Tiolaceumj  Vasey.  Grasses  U.  S.  Spec.  Rep.  No.  63,  45. 

A  valuable  forage  plant ;  Big  Sandy,  July  1892. 
Hordetun  Jnbatnin,  L.  Sp.  PI:  85  (1753). 

The  worst  weed  in  the  state ;  a  positive  pest  in  the  hay  fields. 
Its  extermination  should  receive  every  encouragement. 

Hartville,  July  16,  1894  (No.  558),  and  noted  in  numerous  places. 
Hordeum  nodosnm,  L.  Sp.  PL  £d.  2,  126  (1762). 

Infrequent;  Big  Horn  Mountains,  August  4,  1892. 
Hordeum  pusillum,  Nutt.  Gen.  i,  87  (1818). 

Infrequent;  Platte  River,  Fairbanks.  July  11,  1894  (No.  426). 
Elymns  Oanadensis,  L.  Sp.  PI.  83  (1753). 

-Frequent  but  hardly  common;  Whalen   Canon,  July  18,  1894 
(No.  552).  and  by  B.  C.  Buffum  in  1892. 
Bynms  condensatus,  Presl.  Rel.  Haenk.  i,  265  (1830). 

Common  along  streams  in  the  eastern  part  of  the  state 
Wheatland,  1892. 
XTymilS  sitanion,  Schult.    Mant.  ii,  426  (1824).     E.  elymoides,  (Raf.) 
Swezey. 

On  mountain  slopes  at  high  altitudes. 

Union  Peak,  August  13,  1894  (No.  1021);  Laramie  Peak.  August 
6,  1895  (No.  1602). 
Elymiis  VirginicuB,  L.  Sp.  PI.  84  (1753). 

Not  common  ;  Prairie  Dog,  August  8,  1892. 

CONIFEBJE. 

Pinna  ilexilis,  James,  Long  Exp.  ii.  35  (1823). 
This  is  common  in  our  mountain  ranges. 

Laramie  Hills.  May  12,  1894  (No.  18);  Cummins,  July  29,  1895 
(No.  1501).     Rocky  Mountain  White  Pine, 
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PinoB  Mnrrayana,  Balfour,  Jcffr.  Rep.  Orcg.  Exp.  (1853). 

Noted  in  the  foothills  in  the  Laramie  and  Medicine  Bow  ranges^ 
where  it  is  of  frequent  occurrence  along  streams. 

Our  specimens  from  Pole  Creek,  May  12,  1894  (No.  12);  May 
18,  1895  (No.  1213).     Lodj^e  Pole  Pine, 

Pinus  ponderosa  scopalorum,  Engelm.  Wats.  Bot.  Cal.  ii,  126  (1880). 

This  forms  a  somewhat  scattering  growth  on  the  higher  more  ex- 
posed ridges  in  the  Laramie  range,  and  less  conspicuously  so  in  the 
other  ranges  visited. 

Laramie  Hills,  May  12,  1894  (No.  17).     Rocky  Mountain    Yelhv 
Pine, 
Picea  Engelmanni,  Engelm. 

This  forms  a  considerable  proportion  of  the  forest  growth  in  the 
Medicine  Bow  and  probably  in  the  other  ranges  of  our  state.  At- 
taining its  most  luxuriant  growth  at  about  9,000  ft.,  it  is  the  sole 
survivor  of  the  trees  at  timber  line  and  there  becomes  reduced  and 
spreading* prostrate.  Said  to  be  the  most  valuable  of  our  trees  for 
lumber. 

Union  Pass.  August  13,  1894  (No.  1014);  La  Plata  Mines.  Au- 
gust 24,  1895  (No.  1841).     Engelmanns  Spruce. 

Picea  pungens,  Engelm. 

This  is  much  less  common  and  usually  occurs  along  streams  in 
the  wooded  foothills.  Tt  is  considered  the  most  beautiful  of  our 
Spruces  and  is  well  worthy  of  the  high  esteem  in  which  it  is  held  as 
an  ornamental  tree. 

Laramie  Hills,  May  12.  1894  (No.  16);  Cummins,  July  30.  1895 
(No.  1549).     Blue  Spruce.     Balsam. 

Psendotsuga  Douglasii,  Carr. 

The  largest  of  our  forest  trees,  attaining  a  remarkable  size  in  the 
lower  altitudes  of  our  mountain  ranges. 

Laramie  Hills,  May  12,  1894   (No.    14);  April   1895  (No.  1208); 
Douglas  Spruce. 
Juniperus  communis,  L  Sp.  PI.  1040  (1753). 

Very  rare;  Cummins,  July  28.  1895  (No.  1481). 

Juniperus  communis  alpina,  Gaud.  Fi.  Helv.  vi,  301  (1830).  /.  nana^ 
Willd. 

This  is  abundant  on  hillsides  at  all  altitudes. 

Laramie  Hills,  May  4,  1894  (No.  11);  Little  Sandy,  August  30» 
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1 894  (No.  1128).     Prickly  Juniper, 
Jimiperns  Sabina  procnmbens,  Pursh,  Fl.  Am.   Sept.  647   (1814). 
y.  Sabina,  L. 

Rare ;  observed  only  on  the  alpine  summits  of  the  Medicine  Bow 
Mountains.  La  Plata,  August  24,  1895  (No.  1834). 

Jonipenis  Virginiana,  L.  Sp.  PI.  1039  (1753). 

This   is   frequent,  varying   within   our  range  from  a  prostrate, 
scraggly  shrub  to  a  large  tree.     Incorrectly  called  Red  Cedar, 
Laramie  Hills,  April  4,  1894  (No.  1).      Virginia  Juniper. 

EQUISETAOEiE. 

Equisetani  arvense,  L.  Sp.  PI.  1061  (1753). 

Frequent  on  water  courses. 

Pole  Creek,  May  25.  1894  (No.  77);  July  2,  1895  (No    1411). 
Eqnisetnin  arveiue  alpestre,  Wahl. 

Not  common  ;  occurring  usually  on  abrupt  wet  creek  banks. 

Big  Wind  River,  August  5,  1894  (No.  706). 

Eqnisetnm  hiemale,  L.  Sp.  PL  1062  (1753). 

Common  on  sandy  river  bottoms. 

Laramie  River,  June  19,  1894  (No.  275);  Laramie  Peak,  August 
8,  1895  (No.  1640).     Scouring  Rush, 
Equisetmn  IsBvigatiim,  A.  Br.  Engelm.  Am.  Journ  Sci.  xlvi,  87  (1844). 
Infrequent;  C.  Y.   Ranch   on   the  Big   Muddy,   July   23,    1894 
(No.  604) 
Equisetnm  variegatum,  Schleich.  Cat.  PI.  Helv.  27  (1807). 

Fish  Hatchery  at  Laramie,  July  1891  ;  Pole  Creek,  June  28,  1895 
(No.  1355). 

FILIGE8. 

Asplenium  Filiz-foemina,  (L.)  Bemh.  Schrad.   Neues.  Journ.  Bot.  i, 
part  2,  26  (1806). 

Infrequent;  Jackson's  Hole,  August  21,  1894  (No.  940). 
Oheilanthes  lanuginosa,  Nutt.  Hook.  Sp.  Fil.  ii,  99  (1858).  C.  gracilis, 
Mett. 

In  dry,  rocky,  cliffs;  Laramie,   1891  ;    Platte  Canon,  July    13, 
1894  (No.  442). 

Ohryptogramma  acrostichoides,   R.    Br.   App.    Frank.  Journ.    767 
(1823). 

Teton  Mountains,  August  21,  1894  (No.  950). 
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OyBtopteriB  fragilU,  (L.)  Bernh.  Schrad.  Neues.  Journ.  Bot.  i,  part  2, 
27  (1806). 

Common;  Pole  Creek,  June  2,  1894  (No.  97);  Mexican  Mines, 
July  20,  1894  (No.  587). 

NotliolAna  Binnata,  Kaulf. 

A  specimen  by  B.  C.  Buffum,  July  8,  1892  ;  no  other  data. 

Pteris  aquilina,  L.  Sp.  PI.  1075  (1753). 

Teton  Mountains,  August  21,   1894;    Laramie  Peak,  August  €, 
1895  (No.  1601). 
Woodaia  Oregana,  Eaton,  Can.  Nat.  ii,  90  (1865). 

Centennial  Hills,  August  16,  1895  (No.  1682). 

Woodaia  Bcopolina,  Eaton,  1.  c. 

Much  more  frequent  than  the  preceding;  in  crevices  and  on 
rocky  ledges  throughout  our  range. 

Teton  Mountains,  August  21,  1894  (No.  951);  Laramie  Peak, 
August  6,  1895  (No.  1594). 

SELAGINELLAORfi. 

Selaginella  nipegtria,  Spring,  in  Mart.  Fl.  Bras.  i.  part  2.  118  (1840). 
On  a  dry,  naked  ridge  near  table  Mountain,  June  28,  1895  (No. 
1345). 

MU80I.'' 

Ceratodon  purpureas,  Brid.  Bryol.  Univ.  i,  480  (1826). 

Head  of  Pole  Creek,  May  18,  1895  (No.  1211  in  part). 
Desmatodon  latifoliuB  glacialis,  Schimp.  Syn.  157. 

Neariy  alpine  ;  La  Plata  Mines,  August  24,  1895  (No.  1835). 
Desmatodon  Porteri,  James,  Aust.  Muse.  Appal,  n.  123. 

Cummins,  July  30,  1895  (No.  1538  in  part). 
Barbula  mucronifolia,  Bruch.  &  Schimp.  Mon.  xxxviii,  t.  23  (1842). 

Cummins  July  30.  1895  (No.  1538  in  part), 
Philonotis  fontana,  Brid.  Bryol.  Univ.  ii,  18  (1827). 

Centennial  Valley,  August  18,  1895  (No.  1756);  LaPlata  Mines, 
August  22.  18S)5  (No.  1800). 
Aolacomziiuin  papillosum,  Lesq.  &  James,  Man.  Moss.  N.  A.  253. 

Centennial  Valley,  August  19,  1895  (No.  1746). 

•  The  Musci  were  determined  and  arranged  by  Prof.  J.  M.  Holdnger. 
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Iieptobrynm  pyriforme,  Schimp.  Syn.  Muse.  Eur.  300  (1876). 

Centennial  Valley,  August  18,  1895  (No.  1717). 
Webera  albicans,  Schimp.  Coroll.  67. 

Pole  Creek,  near  Table  Mountain,  July  1,  1895  (No.  1285). 
Webera  elongata,  Schwaegr.  Spec.  Muse.  48. 

Centennial  Valley;  August  18.  1895  (No.  1723  in  part). 

Webera  sp. 

Specimens  sterile,  but  different  from,  the  preceding. 

Centennial  Valley,  August  19,  1895  (No.  1745). 
Brynm  osespiticiuin,  L.  Sp.  PL  ii,  1121  (1753). 

Head  of  Pole  Creek,  May  18,  1895  (No.  1211  in  part). 
Brsrum  cirrhatmn,  Hoppe  &  Hornsch.  Fl.  90  (1819).  var.  t 

Cummins,  July  30,  1895  (No.  1538  in  part). 
Brymn  intermediam,  Brid.  Muse  Recent  Suppl.  iv,  120. 

Centennial  Valley,  June  8,  1895  (No.  1263). 
Bryum  pseudotriquetnun,  Schwaegr.  Suppl.  i,  2,  110. 

Centennial  Valley,  June  8,  1895  (No.  1259). 
Mninni  subglobosnin,  Bruch.  &  Schimp.  Bryol.  Eur.  t,  388. 

Centennial  Valley,  August  19,  1895  (No.  1744). 
Tinunia  Aastriaca,  Hedw.  Sp.  Muse.  176,  t.  42  (1801). 

Laramie  Peak,  August  8,  1895  (No.  1645). 

Polytrichom  juniperinom  alpintun,  Schimp.  Syn.  447. 
La  Plata  Mines,  August  24,  1895  (No.  1830). 

Polytricham  pilifemm,  Schreb.  Spicil.  Fl.  Lips.  74. 
La  Plata  mines,  August  21,  1895  (No.  1769). 

Olimacilim  Americanmili  Brid.  Muse.  Recent  Suppl.  ii,  45. 
Centennial  Valley,  August  19,  1895  (No.  1724). 

Psendoleskea  oliogoclada,  Vindb. 

Centennial  Valley,  August  18,  1895  (No.  1734). 

Thnidinm  Blandovii,  Bruch.  &  Schimp.  Bryol.  Eur.  t.  486. 
Centennial  Valley,  August  19,  1895  (No.  1746  in  part). 

Bracbythecimn  acutum,  Sulliv.  Icon  Muse.  Suppl.  99,  t.  75. 
Centennial  Valley,  August  17,  1895  (No.  1698). 

Brachytbecinm  riTulare,  Bruch  &  Schimp.  Bryol.  Eur.  t.  543. 
Laramie  Peak.  August  7,  1895  (No.  1622). 

Hypnnm  comiimtatiim,  Hedw.  Muse.  Frond,  iv,  68,  t.  24. 
Gros  Ventre  River,  August  16,  1894  (No.  1088). 
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Hypniun  plicatile,  Lesq.  &  James.  Man.  Moss.  N.  A.  394. 

Cummins,  July  29,  1895  (No.  1507). 

4 

MARCHANTIAGEiE. 

Marchantift  polymorpha,  L. 

Frequent  on  wet  banks ;  Green  River,  August  25, 1894  (No.  lOOo). 
Centennial  Valley.  August  18,  1895  (No.  1748). 

AL0J3. 

The  Algae  have  received  no  attention  so  far  as  specific  determin- 
ation is  concerned.  In  the  collection  of  material  for  class  use  in 
the  laboratory  it  has  been  found  tHat  quite  a  large  number  of  genera 
are  represented,  some  of  them  by  a  numoer  of  species.  Among 
these  Spirogyrat  Zy^ema  and  Vaucheria  may  be  named.  Diatom- 
acecB  are  everywhere  but  the  Desmidiacea  are  not  so  well  represented. 

Among  the  larger  forms  the  two  following  are  conspicuous  in  the 
ponds  at  the  city  springs : 

Ohara  foetida,  A.  Br. 

It  forms  a  dense  growth  over  the  bottom  of  the  ponds,  in  places 
reaching  a  foot  or  more  in  height. 

Batrachospermam  gelatinoBum,  (L.)  A.  F.  Woods,  Rep.  Bot.  Surv. 
Neb.  iii.  6  (1894). 

Adherent  to  stones  in  running  water. 

Ohara  sp. 

A  rather  unusual  Chara  was  collected  in  a  pool  in  the  mouth  of 
an  extinct  geyser  pan  on  Warm  Spring  Creek.  It  is  in  the  hands 
of  Mr.  J.  W.  Blankinship  for  determination;  August  9,  1894  (No. 
796). 

FUNQI. 

The  following  Fungi  have  been  determined  by  Mr.  J.  B.  Ellis. 
They  include  only  incidental  ••  pickups  "  in  the  field.  Those  of 
economic  importance  that  we  have  had  to  deal  with  on  the  Experi- 
ment Farm  are  not  included. 

JEcidium  abundans,  Pk. 

Cummins,  July  29,  1895  (No.  1498).  Oi\  Symphoricarposm^ 
phiius. 
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JEcidiom  monoicimi,  Pk. 

Laramie  Hills,  May  23, 1894  (No.  50).  On  Sisymbrium  linifolium, 
JEcidinm  CEnothera,  Mont. 

Pole  Creek,  June  2,  1894  (No.  133).  On  (Enothera  btachycarpa. 
Uromyces  Junci,  (Schw.)  Tul. 

Laramie,  December,  1895  (No.  1207).     On  /uncus  sp. 

Brysiphe  cichoraceamm,  DC. 

Cummins.  July  29,   1895   (No.    1516).     On  Hydrophyllum  occi- 
dentale, 
Melampsora  farinosa,  (Pers  )  Schroet. 

Cummins,  July  29,  1895  (No.  1520);  Centennial  Valley,  August 
25,  1895  (No.  1864).     Frequent  on  various  Willows, 
Phragmidium  snbcorticnin,  Schrank. 

Cummins  July  29,  1895  (No.  1499).     On  Rosa  blanda  (?). 

Bamnlaria  sidalcea,  £.  &  £. 

Cummins,  July  29,  1895  (No.  1468).  On  Sidalcea  Candida.  Mr. 
Ellis  writes  of  this  as  follows  ;  "I  have  seen  it  but  once  before. 
It  was  from  British  Columbia,  sent  by  Dr.  Macoun." 

LICHENE8. 

The  following  are  a  few  of  our  commoner  Lichens', 
Olaydonia  pyzidata,  Fr.     Centennial  Valley,  August  18,  1895  (No. 

1749). 
Everxiia  valpina,  Ack.     Centennial  Hills,  August  17,  1895  (No.  1699). 
Parmelia  conspersa,  Ehrh.     Pole  Creek.  July  1,  1895  (No.  1387). 
Parmelia  molliascnla,  Ack.     Laramie,  July  23, 1895  (No.  1429). 
Peltigera  aphthosa,  Hoffm.    Laramie  Peak,  August  8, 1895  (No.  1644). 
Peltigera  canina,  Hoffm.     Cummins,  July  29,  1895  (No.  1508). 
Kinodina  turfacea,  Koerb.     Centennial  Hills,  August  17,  1895  (No. 

1713). 


Agpenilii  to  IM  of  Spiis. 


*Arabi8  Dnunmondii,  Cray,  Proc.  Am.  Acad,  vi,  187. 
On  fertile  hillsides  in  the  mountains ;  not  frequent. 
Union  Pass.  August  10,  1894  (No.  875);  Centennial  Hills.  June  7, 
1895  (No.  1248). 
Arabia  hirsuta,  (L.)  Scop.  Fl.  Cam.  Ed.  2.  ii,  30  (1772), 

In  sandy  valleys,  sometimes  among  the  sage  brush  ;  frequent 
Laramie  Hills.  June  7,  1894  (No.  181);  Union  Pass.  August  13, 
1894  (No.  1074);  Pole  Creek,  July  1,  1895  (No.  1394). 

Arabia  HolboBllii,  Homem.  Fl.  Dan.  t.  1879  (1827). 

On  a  dry,  stony  sandbar  of  the  Laramie  River.  Cummins,  Jnljr 
30,  1895  (No.  1551). 

Arabia  HolboBlUi  Fendleri,  Wats.  Syn.  Fl.  i.  164  (1895). 

Noted  only  in  the  sand  beds  of  the  stony  foothills  of  the  Laramie 
range;  May  16,  1894  (No.  32). 

Arabia  Lemmoni,  Wats.  Proc.  Am.  Acad,  xxii,  467  (1887). 
Among  the  sage  brush  on  the  plains ;  infrequent. 
Laramie,  May.  23.  1894  (No.  56). 

Arabia  Lyalli,  Watson,  Proc.  Am.  Acad,  xi,  122. 

Alpine;  Teton  Mountains,  August  21.  1894  (No.  1007). 

Arabia  Nnttallii,  Robinson,  Syn.  Fl.  i,  160  (1895). 
In  valleys  but  on  dry  ground. 

Horse  Creek,  June  9,  1894  (No.  218);  Pole  Creek,  June  28.  1895 
(No.  1359). 
Arabia  perfoliata,  Latn.  Encycl.  i.  219  (1788). 

Rare;    noted  but  once;    Laramie  Peak,  August  7.   1895  (No. 
1628). 
Tbelypodinm  integrifoliam,  £ndl.  in  Walp.  Rep.  i.  172  (1842). 
Very  frequent,  especially  on  saline  plains. 
Lusk,  July  21.    1894  (No.   574);  Dubois,  August  9.  1894  (No. 
747);  Laramie,  August  10,  1895  (No.  1683). 


*  Determination  •  in  this  genus  by  Dr.  B.  L.  Robinson. 
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ThelsTPodinm  sagittatum,  Endl.  1.  c. 

Widely  distributed,  but  only  scattering  plants. 
Wheatland.  June  18.  1891  ;  Pole  Creek,  June  2,  1894  (No.  112); 
Bacon  Creek,  August  15,  1894  (No.  922). 
Sisymbrium  yirgatum,  Nutt.  in  T.  &  G.  Fl.  i,  93. 
On  sandy  ground  among  the  sage  brush. 
Laramie  Plains.  June  9,  1895  (No.  1299). 
Draba  nemorosa,  L.  Sp.  PI.  643  (1753). 

Frequent  in  wet  loam  soil  in  valleys ;  variable,  some  of  our  spec- 
imens are  the  variety  hebecarpa,  Lindb. 

Pole  Creek.  June  2,  1894  (No.  153);    Union  Pass,  August  11, 
1894  (No.  854);    Centennial  Valley,  June  9,  1895  (No.  1254);  at 
other  times  and  places. 
Arenaria  Nuttallii,  Pax  in  Engler,  Jahresb.  xviii,  30. 

Infrequent ;  noted  only  at  Garfield  Peak,  July  29.  1894  (No.  675). 
Astragalus  bodini,  Sheld. 

Very  abundant  in  meadow  lands  in  the  Centennial  Valley  ;  Au- 
gust 25,  1895  (No.  1855). 
Astrag&lus  leucopis,  Torr.  Mex.  Bound.  Surv.  56.  t.  16. 

Rare  ;  specimens  from  the  eastern  part  of  the  state  by  B.  C.  Buf- 
fum  in  1892. 
Astragalus  Parryi,  Gray,  Am.  Joum.  Sci.  ii.  33. 

Frequent  on  gravelly  hillsides ;    Pole  Creek,  June  2,  1894  (No. 
101);  Centennial  Valley.  June  9,  1895  (No.  1298). 


OOBBECTIONS:— 

On   page  63,  line  3  from  bottom,  read  Engelmann's  Spruce  for 
Douglas  Spruce. 

In  the  Astragali  sortit  of  the  names  as  given  in  the  list  oi  Pterido- 
pkyta  and  Spermapkyta,  which  it  was  intended  to  give  as  synonyms, 
were  inadvertently  omitted. 


New  Species  and  Varieties. 


The  succeeding  list  includes  the  new  species,  varieties  and  names 
as  published  in  this  report.  page. 

Aquilegia  caerulea  alpina,  n.  var T8 

Aquilegia  Laramiensis,  n.  sp 78 

Aconitum  Columbianum  ochroleucum,  n.  var 79 

Thlaspi  alpestre  glaucum,  n.  var 84 

Trifolium  longipes  reflexum,  n.  var 94 

Oxytropis  Lamberti  ochroleuca,  n.  var 98 

Potentilla  pinnatisecta,  n.  sp 104 

Erigeron  uniflorus  melanocephalus,  n.  var •  •  •  • 131 

Hymenopappus  ligulaeflorus,  n.  sp 135 

Actinella  glabra,  (Nutt.) 136 

Artemisia  Ludoviciana  integrifolia,  n.  var 138 

Senecio  Douglasii,  (Some  forms  of) 141 

Senecio  lugens  megalocephalus,  n.  var 142 

Hieracium  gracile  minimum,  n.  var 144 

Androsace  septentrionalis  subumbellata,  n.  var 149 

Mertensia  lanceolata  viridis,  n.  var 158 


The  following  have  recently  been  published  as  new  from  this  state : 

Ranunculus  eximus,  Greene 77 

Tissa  sparsiflora,  Greene   8S 

Amelanchier  pumila,  (Nutt.)  Greene 106 

Mitella  trifida  integripetala,  Rose 107 

Mentzelia  Nelsonii,  Greene 113 

Chrysothamnus  collinus,  Greene,  Pitt,  iii,  part  13,  24  (1806) 122 

Chrysothamnus  linifolius,  Greene,  1.  c. 123 

Allocarya  Nelsonii,  Greene 156 

Eriogonum  subalpinum,  Greene,  Pitt,  iii,  part  13,  18  (1896) 174 


Lists  of  Plants  Besorlel  by  Otber  Collectors. 

In  the  succeeding  lists  such  plants  are  given  as  have  been  reported 
by  others  from  this  state  but  are  as  yet  unrepresented  in  our  herbarium. 
It  is  intended  to  exclude  all  names  that  are  merely  synonyms  of  those  of 
our  own  list,  but  even  with  greatest  care  I  fear  some  will  get  in.  Some, 
while  not  synonyms,  are  names  of  plants  that  very  doubtfully  belong  to 
this  region  at  all.  On  the  other  hand  these  lists,  undoubtedly,  do  not 
represent  all  that  have  been  reported  from  this  state,  but  are  intended  to 
be  complete  with  respect  to  the  literature  at  hand.  Such  references  as 
could  not  somewhat  satisfactorily  be  veritied  are  excluded,  probably  too 
many. 

FROM    TOBBET'S    BEPOBT    ON    THE    PLANTS    OF    FBE- 

MONT'S    EXPEDITION,   1842. 

Astragalus  tridactylicus.  Gray,  as  Phaca  digitata,  Torr.   Little  Sandy, 

August  8. 
Potentilla  Pennsylvanica  glabrata,  Watson,  as  P,  sericea  glabrata,  Lehm. 

Sweetwater  River,  August  4-15. 
Sedum  rhudiola,  DC.  Wind  River  Mountains,  August  12-17. 
Symphoricarpos  vulgaris,  Michx.  Wind  River  Mountains,  August  13-14. 
Aster  Novae- Angliae,  L.  Wind  River  Mountains,  August  18. 
Aster  andinus,  Nutt.  Wind  River  Mountains,  August  16. 
Erigeron  salsuginosus  glacialis,  Gray,  as  Aster  glacialis^  Nutt.  Wind 

River  Mountains,  August  16. 
Solidago  nemoralis  incana,  Gray,  as  S.  incana,  T.    &  G.  Sweetwater 

River. 
Helianthus  petiolaris,  Nutt.  Laramie  Hills,  July  26. 
Helianthus  Maximiliana,  Schrader.  Laramie  Hills,  July  26. 
Hymenopappus  corymbosus,  T.  &  G.  Upper  Platte,  August  26. 
Vaccinum  myrtilloides.  Hook.  Wind  River  Mountains,  August  15. 
Dodecatheon  Meadia  latilobum,  Gray,  as  D.  dentatum.  Hook.,  Wind 

River  Mountains,  August  13-16. 
Phlox  muscoides,  Nutt.  Wind  River  Mountains,  August  15. 
Gentiana  arctophila,  Griseb.  Sweetwater  River,  August  4. 
Gentiana  linearis,  Froel.  as  G,  pneumonanthe,  L.  Laramie  River,  July  1 2. 
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Habenaria  leucophaea,  Gray,  as  Planiantktra  leucopkaa,  LJndl.  Lara- 
mie (Black)  Hills,  July  27. 
Spiranthes  cernua,  Rich.  Sweetwater  River,  August  6. 


FROM    OOULTEB'S    BEPOBT    ON   THE    BOTANY    OF  THE 

HATDEN  SUBVEY,  1872. 

Clematis  alpina  occidentalism  Gray,  Teton  Mountains,  July. 

Ranunculus  Nelsonii,  Gray,  Yellowstone  Lake. 

Aquilegia  flavescens,  Wats.  Yellowstone  Lake,  August. 

Delphinium  Menziesii,  DC.  Teton  Mountains,  July. 

Aconitum  Fischeri,  Wats,   as  A.  nasuium,   Hook.   Yellowstone  Lake, 

August. 
Nuphar  advena,  Ait.  Yellowstone  Park,  August. 
Dicentra  uniflora,  Kellogg.  Teton  Mountains,  August. 
Cardamine  oligosperma,  Nutt.  Teton  Mountains,  July. 
Draba  aurea,  Vahl.  Teton  Mountains,  July. 
Draba  nivalis,  Lilj.  as  D.  Stellata,  jacq.  Teton  Mountains,  July. 
Lychnis  Drummondii,  Wats.  Yellowstone  Park,  July. 
Arenaria  pungens,  Nutt.  Teton  Mountains.  July. 
Arenaria  verna,  L.  Teton  Mountains,  July. 
Arenaria  laterifolia,  L.  Teton  Mountains,  July. 
Sagina  Linnasi,  Presl.  Yellowstone  Park,  August. 
Claytonia  linearis,  Hook.  Clark's  Fork,  August. 
Spraguea  umbellata,  Torr.  Yellowstone  Park,  August. 
Dryas  octopetala,  L.  Teton  Mountains,  July. 
Ivesia  Gordoni,  Gray,  Teton  Mountains,  July. 
Saxifraga  oppositifotia,  L.  Teton  Mountains,  July. 
Tellima  parviflora,  Hook.  Teton  Canon,  Wyo.  (?),  July. 
Heuchera  cylindrica,  Dougl.  Yellowstone  Park,  August. 
Ribes  bracieosum.  Dougl.  Teton  Canon,  Wyo.  (?)  August. 
Sedum  rhodiola.  DC.  Teton  Mountains,  July. 
Linnaea  borealis,  Gronov.  Yellowstone  Park,  August. 
Townsendia  scapigera  Eaton.  Teton  Mountains,  July  (.^). 
Solidago  serotina,  Ait.  as  S.  gigantea.  Ait.  Yellowstone  Park,  Aagttst  (?). 
Rudbeckia  occidentaHs,  Nutt.  Teton  Mountains,  July. 
Crepis  Andersoni,  Gray,  Yellowstone  Park,  August. 
Crepis  nana,  Richards,  Teton  Mountains,  July. 
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Vaccinum  ovafolium,  Smith,  Upper  Teton  Canon,  July. 

Ledum  glandulosum,  Nutt.  Shoshone  Lake,  September. 

Pentstcmon  Menziesii,  Hook.  Teton  Mountains,  August  (?). 

Mimulus  nanus,    H.   &  A.    as  Eunanus  Fremonti,  Gray,  Crater  Hills, 

August. 
Synthyris  alpina,  Gray,  Teton  Mountains,  July. 
Orthocarpus  Tolmiei,  H    &  A.  Fort  Bridger,  by  Dr.  Leidy. 
Lycopus  Virginicus,  L.  Yellowstone  Park,  August. 
Hydrophyllum  Dapitatum  aipinum,  Wats.  Teton  Mountains,  July. 
Nemophila  parviflora,  Dougl.  Yellowstone,  July. 
Phlox  canescens,  T.  &  G.  Teton  Mountains,  July. 
Cilia  intertexta,  Steud.  Teton  Mountains,  August. 
Polemonium  foliossimum,  Gray,  Yellowstone  Lake,  August. 
Kochia  prostrata,  Shrad.  Fort  Bridger,  by  Dr.  Leidy. 
Erigonum  salsuginosum,  Hook.  Fort  Bridger,  by  Dr.  Leidy. 
Salix  reticulata,  L.  Teton  Mountains.  July. 
Pinus  contorta  Dougl.  Yellowstone  Park,  August. 
Abies  Subalpina,  Eng.  as  A.  grandts,  Trail  River  Mountains,  August. 
Lemma  triscula,  L.  Yellowstone  Park,  August 
Zannichellia  palustris.  L  Yellowstone  Lake,  1871. 
Goodyera  Menziesii,  Lindl.  Teton  Mountains,  September. 
Corallorhiza  mutiflora.  Nutt.  Shoshone  Lake,  September. 
Lloydia  serotina,  Reich.  Teton  Mountains  and  Clark's  Fork,  July. 
Carex  rigida.  Good.  Red  Mountain,  September. 
Carex  alpina,  Swartz.  Uinta  Mountains,  by  Dr.  Leidy. 
Calamagrostis  sylvatica,  DC.  Teton  Mountains.  August. 
Spartina  gracilis,  Trin.  Yellowstone  Park,  August. 
Pellsea  Breweri,  Eaton  Teton  range,  August. 
Pellaea  densa.  Hook.  Jackson's  Lake,  September. 
Aspidium  Lonchitis.  Swartz.  Teton  Mountains,  July. 
Aspidium  spinulosum,  Swartz.  Teton  Mountains,  September. 


FBOM  PA&BT8    BEPOBT  ON    THE    BOTANY  OF  JONES'S 

EXPEDITION  IN  NOBTHWESTEBN  WYOMING,   1873. 

• 

Aquilegia  flavescens,  Wats.  Yellowstone  Park,  August. 
Aquilegia  Jonesii,  Parry,  Owl  Creek  range,  July. 
Delphinium  Menziesii,  DC.  Fort  Bridger,  June. 
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Ranunculus  occidentalis.  Nutt.  Little  Sandy,  June. 

Myosurus  minimus,  L.  Snake  River,  September. 

Thalictrum  alpinuni,  L.  Wind  River  range.  July. 

Stanleya  tomentosa,  Parry,  Owl  Creek,  July. 

Draba  ventosa,  Snake  River  Pass,  September.  f 

Arabis  canescens,  Nutt.  Sweetwater,  June. 

Lesquerella  ( Vesicaria)  alpina,  Nutt.  Green  River,  June. 

Capsella  divaricata,  Walp.  Little  Sandy,  June. 

Nasturtium  curvisiliqua  lyratum,  Wats.  Yellowstone,  August. 

Subularia  aquatica,  Yellowstone  Lake;  August. 

Arenaria  Franklinii,  Dougl.  Wind  River,  July. 

Arenaria  pungens,  Nutt.  Stinkingwater,  July. 

Arenaria  stricta,  Wats  as  i4.  Rossii,  R.  Br.  Owl  Creek  range,  July. 

Arenaria  arctica.  Stev.  Owl  Creek,  July. 

Lychnis  Drummondii,  Wats.  Owl  Creek,  July. 

Lychnis  Kingii,  Wats,  as  Z.  Aianensis,  Regel.  Owl  Creek  range,  July. 

Spraguea  umbellata,  Torr.  Stinkingwater,  August. 

Calyptridium  roseum,  Wats.  CJreen  River.  June. 

Rhamnus  alnifolia,  L'Her.  Stinkingwater,  August. 

Lupin  us  minimus,  Dougl.  Stinkingwater,  August. 

Trifolium  andinum,  Nutt.  Ham's  Fork,  June. 

Astragalus  ventorum,  Grey,  Wind  River,  July. 

Astragalus  triphyllus,  Pursh,  OwL  Creek,  July. 

Astragalus  simplicifolius,  Gray,  Green  River.  June. 

Astragalus  glabriusculus.  Gray,  Wind  River,  July. 

Astragalus  lotiflorus,  Hook.  Wind  River,  July. 

Astragalus  Geyeri,  Gray,  Green  River,  June. 

Astragalus  flavus,  Nutt.  Green  River,  June. 

Astragalus  pubentissimus,  Nutt.  Green  River,  June. 

Astragalus  glareosus,  Dougl.  Green  River,  June. 

Astragalus  microcystis,  Gray,  Stinkingwater,  July. 

Oxytropis  campestris,  L.  Owl  Creek,  July. 

Oxytropis  viscida,  Nutt.  Wind  River,  July. 

Oxytropis  lagopus,  Nutt.  Pacific  Springs,  June. 

Spirea  CiEspitosa,  Nutt.  Owl  Creek  range,  July. 

Ivesia  Gordoni,  Gray,  Stinkingwater,  July. 

Heuchera  cylindrica  Dougl.  Stinkingwater,  July. 

Saxifraga  debilis,  Engelm,  Owl  Creek  range,  July. 
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Ribes  viscosisimunip  Pursh,  Yellowstone,  August. 
Ribes  bracteosum,  Dougl.  Wind  River,  July. 
CEnothera  andina,  Nutt.  Green  River,  June. 
CEnothera  scapoidea,  Nutt.  Green  River,  June. 
Zaushneria  Californica,  Pressl.  Stinkingwater,  July. 
Peucedanum  leiocarpum,  Nutt.  Yellowstone,  August. 
Cymopterus  Fendleri,  Gray,  Green  River,  June. 
Lonicera  cserulea,  L.  Yellowstone,  August. 
Kellogia  galeoides,  Torr.  Stinkingwater.  August. 
Erigeron  coccinnus.  Gray,  Green  River,  June. 
Townsendia  spathulata,  Nutt.  Wind  River,  July. 
Townsendia  Watsoni,  Gray,  as  T,  strigosa,  Nutt.  Wind  River.  July. 
Townsendia  Parryi,  Eaton.  Wind  River,  July. 
Townsendia  condensata,  Parry,  Washakie's  Needles,  July. 
Bahia  {Schkukria)  integrifolia,  Parry,  Wind  River  Mountains,  July. 
Rudbeckia  occidentalis,  Nutt.  Snake  River,  September. 
Arnica  Parryi,  Gray,  Yellowstone,  August. 
Aplopappus  suffruticosus,  Gray,  Yellowstone,  August. 
Aplopappus  multicaulis,  Gray,  Wind  River,  July. 
Balsamorrhiza  Hookeri,  Nutt.  Pacific  Springs,  June. 
Antennaria  dimorpha,  Nutt.  Green  River,  June. 
Antennaria  luzuloides,  T.  &  G.  Stinkingwater,  July. 
Tanacetum  Nuttallii,  T.  &  G.  Wind  River,  July. 
Artemisia  pedatifida,  Nutt.  Green  River,  June. 
Artemisia  spinescens,  Eaton,  Green  River,  June. 
Artemisia  discolor  incompta.  Gray,  Owl  Creek,  July. 
Troximon  glaucum  parviflorum.  Gray,  Green  River,  June. 
Stephanomeria  paniculata,  Nutt.  Stinkingwater,  July. 
Crepis  occidentalis.  Nutt.  Wind  River,  July. 
Laurentia  (Porterella)  carnosula,  Benth.  Yellowstone,  August. 
Ledum  glandulosum,  Nutt.  Yellowstone,  August. 
Gaultheria  Myrsinites,  Hook.  Yellowstone,  August. 
Pyrola  picta,  Smith,  as  P.  den  fata.  Hook.  Yellowstone,  August. 
Androsace  Chamaejasme,  L.  Owl  Creek,  July. 
Douglasia  montana.  Gray,  Owl  Creek  Mountains,  July. 
Pcntstemon  Menziesii,  Hook,  Stinkingwater,  August. 
Mimulus  nanus.   H.  &  A.  as  Eunanus  Fremontii,  Gray,  Yellowstone, 
August. 
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Castilleia  breviflora.  Gray,  Stinkingwater,  July. 
Gilia  pungens.  Benth.  Green  River,  June. 
Gilia  iberidifolia,  Benth.  Green  River  September. 
Asclepias  brachystephana,  Torr.  Green  River,  June. 
Polygonum  imbricatum,  Null.  Stinkingwater,  July. 
Oxytheca  dendroidea,  Nutt.  Big  Sandy,  June. 
Atriplex  endolepis,  Watson,  Stinkingwater,  July. 
Grayia  polygaloidcs,  H.  &  A.  Green  River,  June. 
Carex  aquatilis,  Wahl.  Yellowstone,  August. 
Carex  rigida,  Good.  Yellowstone,  August. 
Carex  Hoodii,  Boot.  Wind  River,  July. 
Carex  tenuirostris,  Olney,  Yellowstone,  July. 
Isoetes  Bolanderi.  Engelm.  Yellowstone,  August. 


FEOM  GBAT'S  BEPORT  ON  THE  PLANTS  OF  THE  JENKET 
SUBVET  OF  THE  BLACK  HILLS,  1875.* 


Clematis  alpina  occidentalis,  Gray. 
Thalictrum  dioicum.  L. 
Aconitum  Fischeri,  Reichenb. 
I^squerella  ( Vesuaria)  alpina.Nutt. 
Viola  delphinifolia,  Nutt. 
Helianthemum  Canadense,  Michx. 
Polygala  alba,  Nutt. 
Pson.lea  esculenta,  Pursh. 
Astragalus  gracilis,  Nutt. 
Astragalus  simplicifolius.  Gray. 
Lathy rus  ochroleucus.  Hook. 
Sophora  sericea,  Nutt. 
Geum  rivale,  L. 
Rubus  triflorus,  Richard. 
CEnothera  pumila,  L. 
Thaspium  trifoliatum.  Gray. 
Cymopterus  glomeratus,  Nutt. 


Corn  us  Canadensis,  L. 
Aster  t'alcatus,  Lindl. 
Solidago  speciosa  angustata.T.&  G. 
Echinacea  angustifolia,  V>C. 
Helianthus  strumosus.  L. 
Helianthus  petiolaris,  Nutt. 
Pentstemon  grandiflorus,  Nutt. 
Pentstemon  albidus,  Nutt. 
Verbena  bipinnatifida.  Nutt, 
Lophanthus  anisatus.  Benth. 
Mertensia  oblongifolia  (Nutt.)  Don. 
Eriogonum  multiceps,  Nees. 
Lilium  Philadelphicum.  L. 
Prosartes  lanuginosa,  Don. 
Pellsea  atropurpurea,  Link. 
Onoclea  sensibilis.  L. 


*  Although  the  Black  Hills  are  largely  in  Dakota,  yet  as  the  route  of  the  party  lo  aad  Iroa 
them  lay  in  this  state,  and  a%  the  flora  of  the  Hills  may  reasonably  be  supposed  to  be  approxim- 
ately the  same  in  both  states,  these  names  are  included  here. 


SUMMARY. 


In  the  foregoing  lists  there  have  been  enumerated  from  the  mater- 
ial in  thi%  herbarium  1118  species  and  varieties  of  Phanerogams  {Sperm- 
matophytes),  representing  393  genera.  Omitting  duplicates  from  the  lists 
of  plants  reported  by  others  there  are  enumerated  177  more,  making  a 
total  of  1 295  thus  far  reported  from  this  state.  This  number,  undoubt- 
edly, does  not  do  justice  to  all  the  work  that  has  been  done  in  the  state 
and  falls  far  short  of  the  number  that  may  be  expected  when  it  shall 
have  been  thoroughly  worked.  The  northeast  and  southwest  floras  are 
quite  distinct  from  each  other  and  irom  those  portions  of  the  state  which 
have  been  the  most  carefully  examined.     These  are  yet  to  be  secured. 

By  way  of  comparison  it  may  be  stated  that  the  following  are 
among  the  best  worked  states  and  the  number  of  species  and  varieties  of 
Phanerogams  reported  are  for  Nebraska  about  1460,  and  for  West  Vir- 
ginia 1309. 

Concerning  the  Cryptogams  it  may  be  said  that  they  represent 
largely  an  unexplored  field.  Only  65  species  are  enumerated  in  this  list, 
making  the  total  number  from  this  collection  1176  and  for  the  state 
according  to  this  list  1360.  This  does  not  include  the  Mosses  and 
Lichens  of  the  Hayden  report,  and  possibly  other  collections  may  have 
been  omitted. 

Duplicates  of  a  large  part  of  the  plants  enumerated  from  this  collec- 
tion will  be  found  in  the  herbaria  of  Harvard  University,  Columbia 
University,  Shaw  Botanic  Garden,  National  Herbarium,  the  Vanderbilt 
collections  at  Biltmore,  N.  C,  University  of  Minnesota,  Cornell  Univer- 
sity, and  Prof.  E.  L.  Greene's  Herbarium. 
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Abronia i68 

Acer 91 

Achillea. .    « 137 

Acerates 1 50 

Aconitum 79 

Actsea 79 

^cidium 202 

Agrimonia 105 

Agropyrum 196 

Agrostemma 86 

Agrostis 191 

Alisma 185 

Allium 183 

Allocarya 156 

AInus 178 

Aiopccurus 191 

Amarantus 169 

Ambrosia 132 

Amelanchier: 106 

Amorpha 94 

Axnpelopsis 91 

Anaphalis 131 

Andropogon 189 

Androsace 149 

Anemone 75 

Angelica 117 

Antennaria 131 

Anthemis 137 

Aphyllon 165 

Aplopappus 121 

Apocynum 150 

Aquilegia 78 

Arabis 81,  204 

Aralia M17 

Arceuthobium 176 

Arctostaphylos 147 

Arenaria 87 

Argemone 80 

Aristida 190 

Arnica 139 

Artemisia 137 

Asclepias 150 

Asplenium 199 

Aster 125 

Astragalus 95,  205 

Atriplex 171 
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Aulacomnium 200 

Bahia 135 

Balsamorhiza 133 

Barbarea 80 

Batrachospermum 202 

Barbula 200 

Beckmannia 193 

Berberis 80 

Betula 178 

Bidens 134 

Bigelovia 122 

Bouteloua 193 

Brachythecium 201 

Brassica 83 

Brickellia 1 19 

Bromus 196 

Brunella 167 

Bryanthus 147 

Bryum 201 

Buchloe 193 

Bupleurum 115 

Cactus 114 

Calamagrostis 192 

Calandrinia 88 

Callitriche.  , » no 

Calochortus 183 

Cahha 78 

Calypso 181 

Campanula 147 

Capsella 84 

Cardamine 81 

Carex 187 

Carum 116 

Castilleia 163 

Catabrosa 194 

Ceanothus 91 

Cenchrus \  190 

Cerastium 86 

Ceratodon 200 

Cercocarpus loi 

Cereus 115 

Chxnactis 134 

Chamserhodos'. 105 

Chara 202 

Cheilanthes 199 

Chenopodium 170 
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Chimaphila 148 

Chrysopsis 120 

Cicuta 116 

Clarkia 1 1 1 

Claydonia 203 

Claytonia 88 

Clematis 75 

Cleonie 84 

Climacium 201 

Cnicus 143 

Coldenia 156 

Collinsia 162 

Comandra 176 

Convolvulus 159 

CordylaiUhus 164 

Cornus 118 

Corydalis 80 

Crataegus 106 

Crepis    143 

Croton    1 77 

Cryptogramme 199 

Cuscuta 160 

Cycloloma 170 

Cymopterus 116 

Cystopteris 200 

Dalea 95 

Danthonia 193 

Delphinium 79 

Deschampsia 192 

Desmatodon 200 

Disporum 1 84 

Distichlis 194 

Dodecalheon 149 

Draba 82 

Dracoce|)halum 167 

Dysodia , 136 

Eatonia 194 

Echinocactus 114 

Echinospermum 156 

Eleagnus 176 

Eleocharis 186 

EUisia ice 

Elodia 181 

Elymus 197 

Epilohium no 

Equisetum  199 

Eragroslis 194 

Erigeron 128 

Eriogonum 1 72 

Eriophorum 187 

Eriophyllum 135 

Erysimum 83 


Erysiphe 203 

Erythronium. 183 

Euphorbia 177 

Eurotia 171 

Evernia 203 

Evolvulus 159 

Fesluca 196 

Eilago 131 

Kragaria 102 

Franseria r;2 

Frasera 152 

Fraxinus 150 

Fritillaria 183 

(laillardia 136 

(Galium n^ 

Gaura 113 

Gayophytum in 

(rentiana 151 

(leranium 90 

Geum 101 

(iilia 153 

(ilaux 150 

Glyceria 195 

(flycerrhiza 99 

Gnaphalium 132 

Grindelia 120 

Guticrrezia 120 

Gymnolomia 133 

Habenaria 181 

Harbouria 1 15 

Hedeoma 166 

Hedysarum 99 

Helenium 136 

Helianthus 133 

Heracleum 117 

Heuchera 107 

Hicracium 144 

Hierochloa 190 

llippuris 110 

Hordeum 197 

Huiiiulus 177 

Hydrophyllum 155 

Hymenopappus 135 

Hypericum 89 

Hypnum 201 

Ipomea 159 

Iris 152 

Iva 132 

Jamesia 108 

Juncus 184 

Juniperus 19S 

Kalmia 148 
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Koeleria 194 

Krynitzkia 157 

Kuhnia 119 

Lactuca 146 

Lathynis 100 

Lepachys 133 

Lepidium 84 

Leptobryum 201 

Lesquerella 82 

Leucocrinum 182 

Lewisia 89 

Liatris 120 

Ligusticum 116 

Linum 90 

Lippia 1 65 

Listera 181 

I^ithospermum 159 

Lonicera 118 

Lophanthus 167 

Lupinus 92 

Luzula 185 

Lycopus 1 66 

Lygodesmia. 146 

Madia 134 

Malvastrum 89 

Marchantia 202 

Medicago 93 

Melaxnpsora 203 

Melica 194 

Melilotus 93 

Mentha 166 

Mentzelia ....113 

Mertensia 158 

Mimulus 162 

Mitella 107 

Mnium 201 

Monarda 166 

Moneses 148 

Monolepis 1 70 

Monotropa 148 

Muhlenbergia 190 

Munroa 193 

Musenium 115 

Myosotis 1 59 

'Myriophyllum no 

Nasturtium 80 

Negundo 91 

Nuphar 80 

OEnothera 112 

Onosmondium 159 

Opuntia 115 

Oreoxis 117 


Orthocarpus  . 164 

Oryzopsis 190 

Osmorrhiza 116 

O.xalis 90 

Oxybaphus 168 

Oxyria 175 

Oxytropis 98 

Pachystima 91 

Panicum 189 

Parietaria 178 

Parnielia 203 

Parnassia 107 

Paronychia 169 

Pastinaca 117 

Pedicularis 165 

Peltigera 203 

Pentstemon 161 

Petalostemon 95 

Petasites 139 

Peucedanum 117 

Phacelia 155 

Phalaris 190 

Philonotis 200 

Phleum 191 

Phlox 152 

Phragmidium 203 

Phragmites 194 

Physalis 160 

Physaria 82 

Physocarpus loi 

Physostegia 167 

Picea 197 

Pinus 197 

Planlago 167 

Pleurogyne 152 

Poa 194 

Polanisia 85 

Polemonium 154 

Polygonum 174 

Polytrichum 201 

Populus 180 

Portulaca 88 

Polamogeton 186 

Potentilla 102 

Primula 149 

Prunus 100 

Pseudoleskia 201 

Pseudotsuga 198 

Psoralea 93 

Pteris 200 

Pterospora 148 

Purshia loi 
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Pyrola 148 

Pyrus 105 

Quercus 178 

Ramularia 203 

Ranunculus 76 

Rhus 91 

Ribcs 108 

Rinodina 203 

Rosa 105 

Rubus loi 

Rudbcckia 133 

Rumex 175 

Sagittaria 186 

Salicornia 172 

Salix 178 

Salswla 172 

Salvia 166 

Sambucus 118 

Sanicula I15 

Saponaria 86 

Sarcobatus 172 

Saxifraga 106 

Schedonardus 193 

Scirpus 186 

Scrophularia 160 

Scutellaria 167 

Sedum no 

SelagincUa 200 

Selinum 117 

Senecio 140 

Setaria 190 

Shepherdia 176 

Sibbaldia 104 

Sidalcea 89 

Silene 86 

Sisymbrium 182 

Sium 1 16 

Smelowskia 83 

Smilacina 1 82 

Solanum 160 

Solidago 124 

Sonchus 156 

Spartina 103 

Specularia 147 

Sphaeralcea 90 

Spiraea 100 

Spiranthes 181 


Sporobolus 191 

Stachys 167 

Stanleya 83 

Steironema 150 

Stellaria 87 

Stephanomeria 146 

Stipa 190 

Streptopus 182 

Sueda 172 

Swertia 152 

Symphoricarpos iiS 

Synlhyris.    163 

Tanacetum 137 

Taraxacum US 

Tellima 107 

Tetrad  ymia 142 

Thalictrum 75 

Thelesperma 134 

Thelypodiuni 81,  «H 

Thermopsis 92 

Thlaspi 84 

Timmia 201 

Tissa 8S 

Townsendia 125 

Tradescantia 184 

Trifolium 9* 

Triglochin- 186 

Trisetum »92 

TroUius 78 

Troximon MS 

Typha 185 

Uromyces 203 

Urtica I77 

Vaccinum 147 

Valeriana n9 

Verbena 166 

Veronica 1^3 

Viburnum nS 

Vicia    99 

Viola 85 

Vitis 91 

Woodsia ** 

Wyethia. I13 

Yucca i^ 

Zizia "6 

Zygadenus, ... ^84 
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SOME  OBSERVATIONS  AND  EXPERIMENTS. 


B.  C.  BUFFUM. 


The  presence  in  the  soil  of  what  is  popularly  known 
as  alkali  is  almost  universal  in  Wyoming.  In  some  places 
the  deposits  in  alkali  lakes  are  of  sufficient  magnitude  to 
be  commercially  important  as  soures  of  supply  of  salts  of 
sodium  and  magnesium.  In  some  parts  large  areas  are 
known  as  alkali  deserts  owing  to  the  low  annual  rainfall 
and  the  presence  on  the  surface  of  quantities  of  these  salts. 
The  names  of  many  of  our  streams  as  **Bad  Water", 
"Poison  Creek",  "Alkali  Creek",  -Salt  Creek",  etc.  indi- 
cate the  presence  of  alkali,  which  finds  its  way  into  the* 
country  drainage  from  the  soil.  In  some  of  our  best  farm- 
ing districts  larger  areas  are  taken  each  year  by  the  alkali, 
due  to  the  accumulation  of  the  salts  on  the  surface,  being 
brought  from  below  by  the  water  which  evaporates  leaving 
the  alkali  behind.  This  condition  might  be  expected 
upon  all  of  our  irrigated  farms,  but  we  have  some  notable 
exceptions.  In  the  Wheatland  district,  although  the  rain- 
fall is  too  small  to  produce  crops,  and  all  farms  are  irriga- 
ted,, no  injurious  alkali  has  appeared  upon  any  of  the  up- 
lands under  cultivation.*  The  soil  of  the  uplands  here  is 
colluvial  and  derived  from  the  earlier  geological  forma- 
tionst  which  do  not  supply  the  alkali  salts. 

^Water  used  for  irrigation  at  Wheatland  comes  from  the  Laramie  river  and  contains  enough 
alkali  to  deposite  large  amounts  on  the  land,-see  Bui.  No.  34  of  the  Wyo.  Sta.  Page  117,-on  this 
account  alkali  will  probably  appear  in  places  upon  these  lands  in  the  course  of  a  few  years. 

fWyvming  Station  Bulletin  No.  14,  pp.  116  and  117. 
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Other  parts  of  the  state  in  whicK  there  is  not  sufficient 
alkali  to  be  injurious  are  the  northeastern  portion  where 
the  annual  rainfall  is  over  fifteen  inches,  the  mountains 
upon  which  the  rainfall  is  large  and  the  drainage  good, 
and  small  valleys  along  streams  in  or  near  the  mountains, 
where  either  the  geological  formation  explains  the  absence 
of  salts  or  the  alkali  has  been  leached  from  the  soil  by 
the  abundance  of  water  in  the  presence"  of  good  drainage, 
conditions  which  usually  prevail  in  such  places. 

The  reclamation  of  alkali  lands  and  the  prevention  of 
the  alkali  taking  possession  of  portions  of  our  irrigated 
farms  along  with  the  effects  of  these  salts  upon  soil  and 
crops  are  the  problems  under  consideration,  the  solving 
of  which  is  of  growing  importance.  It  is  upon  the  farms 
which  are  already  under  cultivation  and  valuable  and 
those  that  may  become  affected  that  the  question  of  what 
to  do  for  the  alkali  is  of  paramount  importance.  Farmers 
cannot  afford  to  have  even  small  portions  of  their  land 
become  partially  or  entirely  unproductive.  Farms  upon 
which  no  alkali  is  apparent  at  first,  through  irrigation, 
lack  of  proper  drainage,  and,  perhaps,  poor  cultivation 
have  given  up  continually  larger  areas  as  waste  land, 
through  the  salts,  which  were  at  first  distributed  through 
the  soil  mass,  coming  to  the  surface.  The  low  places 
where  the  largest  amounts  of  water  accumulate  are  the 
first  to  suffer.  Portions  of  the  Laramie  and  Sheridan 
Experiment  Farms  have  become  barren  or  unproductive 
through  the  rise  of  alkali.  Upon  the  Laramie  Farm  the 
land  which  shows  the  most  alkali  now,  produced  good 
crops  the  first  two  years  of  cultivation. 

Soils  which  contain  large  amounts  of  injurious  salts 
are  generally   unusually   rich   in  potash    and    phosphorus 
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which  are  plant  foods  and  will  render  such  land  lastingly- 
productive  if  the  injurious  salts  can  be  eliminated.  This 
fact  has  been  clearly  pointed  out  by  Professor  E.  W.  Hil- 
gard,  of  the  California  Station,  in  his  writings  upon  the 
subject. 


KINDS  OF  ALI 

Alkali,  as  it  occurs  in  the  arid  region,  consists  of  one 
or  nnore   salts   of  sodiunn  or  magnesium   as  the  principal 
ingredient.     There   are    two    general    forms    or    classes 
known    as    **  Black    Alkali.'*   and  -White    Alkali."     The 
difference  depends  upon  the  presence  or  absence  of  car- 
bonate   of   soda    which    forms   the    black    alkali.      Large 
amounts  of  sodium  carbonate  occur  in  the  southwestern 
portion  of  the  state  along  Green  River,  and  in  the  central 
portion    north    of   the   Rattlesnake  range   of   mountains. 
However,  upon  the  greater  part  of  our  cultivated  agricul- 
tural land,  white  alkali  (consisting   principally   of   sulfate) 
predominates.     Hilgard  has  shown  that   the  presence  of 
alkali  in  soils  is  due  to  climatic  conditions,  and  that  the 
sulfate  usually  occurs  in  cold  climates,    while   the   carbon- 
ate, if  formed  naturally  in  the  soil  from  other  salts,  gen- 
erally occurs  in  warm  climates,   though  he  cites  instances 
where  the  carbonate  is  left  in  the  soil  from  the  decompo- 
sition of  rocks  containing  it.*     This  corresponds  with  the 
general  conditions  in  Wyoming — great  deposits  of  sodium 
sulfate,    sodium   carbonate   and   magnesium   sulfate*  have 
been  formed  through  geological  agencies,  but  the  carbon- 
ate does  not  form   naturally   from   other   salts   in  the  soil 
and    consequently    its    occurrence     is    local    rather   than 
general. 

•Bulletin  No.  3  of  the  U.  S.  Department  of  Meteorology  on  ''Relations  of  Soil  to  Climate, 
and  Year  Book  of  Department  of  Agriculture  for  1895. 
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The  white  alkali  varies  greatly  in  composition.  In 
places  it  consists  of  pure  sulfate  of  sodium  (Glauber  salt), 
in  other  localities  pure  sulfate  of  magnesium  (Epsom 
salt)  is  found.  Generally  white  alkali  consists  of  sul- 
fates of  sodium  and  magnesium  associated  with  smaller 
amounts  of  sodium  chlorid  (common  salt),  potassium 
chlorid,  and  calcium  sulfate  (gypsum).  In  the  same 
place  the  composition  does  not  seem  to  be  constant,  but 
varies  at  different  times.  The  following  analyses  give 
the  composition  of  alkali  on  the  Laramie  and  Sheridan 
Experiment  farms  so  far  as  data  are  available.  The  first 
four  analyses  are  computed  from  water  analyses  made  by 
Prof.  Slosson  and  reported  in  Bulletin  No.  24  of  this  Sta- 
tion. The  amount  of  each  salt  of  the  alkali  and  the 
gypsum  is  given  in  per  cent  of  the  total  alkali,  no  account 
being  taken  of  the  insoluble  matter,  silica,  iron  and  alum- 
ina and  calcium  carbonate.  The  calcium  sulfate  is  re- 
ported with  the  alkali  as  it  is  usually  present  and  may 
account  for  the  absence  of  black  alkali,  especially  in  No. 
I,  where  the  salts  in  the  water  that  ran  on  the  land  con- 
tained 27I  per  cent  carbonate  of  soda  but  no  gypsum, 
while  the  waste  water  contained  23  per  cent  gypsum  but 
no  carbonate.  The  sodium  carbonate  is  probably  con- 
verted into  the  sulfate  as  fast  as  it  comes  to  the  soil 
with  the  irrigation  water. 

No.  I. — Composition  of  Alkali  in  Waste  Water  from  Irrigation  of  Jnh 
ig,  i8g4,  Laramie  Farm.  Wyoming  Station  Bulletin  No.  24,  pagt 
III, 

Potassium  chlorid  K  CI 4 .  247 

Sodium  chlorid  Na  CI 16.681 

Sodium   sulfate    Naa  S04 54  684 

Magnesium    sulfate   Mg  S04 1.318 

Calcium  sulfate   Ca   S04 23.073 
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No.  2. —  Composition  of  Alkali  in  Waste  Water,  Irrigation  of  October 
2,  i8g^,  Laramie  Farm,     l^yoming  Station  Bulletin  No,  24,  page 

Potassium  chlorid  K  CI 12 .  358 

Sodium  chlorid  Na  CI i .  976 

Sodium  sulfate  Naa  S04 39 .  722 

Magnesium    sulfate  Mj^  S04 42 .  37 1 

Calcium   sulfate  Ca  S04 3 .  573 

No.  3. — Composition  of  Alkali  tn  Irrigation  Water  from  Little  Goose 
Creek  used  upon  the  Sheridan  Experiment  Farm.  Taken  Septem^ 
ber  15,  iSgj,     Wyoming  Station  Bulletin  No.  24,  page  118, 

Potassium  chlorid  K  CI 9  -45^ 

Sodium  chlorid  Na  CI 9-  310 

Sodium  sulfate    Naa  S04 39 .  430 

Magnesium  sulfate   Mg    S04 41 .804 

No.  4. — Composition  of  Alkali  in  Well  Water  on  the  Sheridon  Experi- 
ment Farm,      Wyoming  Station  Bulletin  No,  24,  page  12Q. 

Potassium  chlorid  K  CI 997 

Sodium  chlorid  Na  CI 145 

Sodium  sulfate  Naa  S04 1 7 .  02 1 

Magnesium    sulfate  Mg  S04 42.736 

Calcium  sulfate   Ca  S04 39 .  100 

No.  5. — Composition  of  Alkali  Extf  acted  from  Soil  on  the  Laramie 
Farm  Containing  2,24  ptr  cent  Salts  within  Two  Inches  of  the 
Surface.  Sample  taken  Dec.  4,  rSgS'  Analysis  made  by  W.  H. 
Fairfield. 

Sodium  and  Potassium  chlorids H  •  39 

Sodium    sulfate   Naa  S04 50. 16 

Magnesium   sulfate  Mg  S04 20.03 

Calcium   sulfate  Ca  S04    1 5 -41 

AMOUNTS  OF  ALKALI  THAT  ABE  INJUEIOUS. 

The  amount  of  alkali  in  the  soil  that  is  injurious  to 
crops  depends  upon  its  composition,  the  character  of  the 
soil,  whether  the  salts  are  upon  the  surface,  and  the  kind 
of  crop  grown.  Prof.  Hilgard  states  that  less  than  one- 
tenth  of  one  per  cent  of  black   alkali   in  a  clay  soil  will 
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render  it  unproductive.*  In  the  Year  Book  of  the  U.  S. 
Department  of  Agriculture,  page  1 16,  he  states  that,  '*For 
the  sandy  loam  of  the  Tulare  Station,  the  maximum  for 
cereals  may  be  approximately  stated  to  be  one-tenth  of 
one  per  cent  for  sal  soda  (black  alkali),  one-fourth  of  one 
per  cent  for  common  salt  and  from  forty-five  to  fifty  one 
hundredths  of  one  per  cent  for  Glauber  salt  within  the 
first  foot  from  the  surface."  This  shows  the  sulphate  to 
be  the  least  injurious  of  the  salts  of  sodium.  Further 
experiments  will  be  necessary  to  determine  the  effects  of 
magnesium  sulfate  in  our  soils.  Our  experiments  below 
show  that  some  of  the  cereals  will  resist  the  effects  of 
alkali  better  than  others.  For  reasons  hereafter  stated 
it  is  doubtful  if  any  of  the  cereals  will  produce  a  profit- 
able crop  on  soil  containing  more  than  one  per  cent  of 
alkali  within  the  first  two  inches  of  the  surface.  Such 
land  however  will  produce  sugar  beets  and  other  crops 
which  thrive  in  saline  soils.  So  far  as  our  experiments 
have  progressed  no  crops  have  been  found  which  will  pro- 
duce profitable  returns  upon  land  containing  over  two  per 
cent  of  alkali  within  the  first  two  inches  of  the  surface. 
Such  an  amount  produces  a  thin  incrustation  of  the  effer- 
vescent salts  on  the  surface  which  only  disappears  for  a 
few  days  at  a  time  when  the  rains  carry  it  into  the  soil, 
reappearing  again  as  soon  as  the  surface  soil  becomes  dr}'. 

LINES  OF  INVESTIGATION. 

Our  work  with  alkali  naturally  falls  into  the  following 
classification: 

2.  The  prevalence  of  alkali  in  the  soil  and  its  effect 
upon  soil  and  vegetation. 

«Annual  Report,  California  Experiment  Station  for  1892, 1883  and  part  of  UM,  pac«  1^> 
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2.  Effect  of  irrigation  upon  alkali  soils. 

3.  Reclamation  of  such  soils:  {a) — By  removing 
the  alkali  by  leaching,  growing  plants  which  will  take  it 
up  and  removing  the  salts  with  the  crop,  or,  removing 
the  salts  by  mechanical  or  other  means,  {b) — By  grow- 
ing useful  plants  which  will  thrive  and  make  such  soils 
profitable,  {c) — Prevention  of  the  accumulation  of  alkali 
salts  on  the  surface  by  proper  cultivation,  mulching  or 
shading  to  prevent  surface  evaporation. 

Farmers  frequently'  inquire  whether  there  is  some 
substance  which  can  be  added  to  the  soil  to  counteract 
the  alkali.  Converting  the  white  alkali  into  a  less  harm- 
ful form  or  counteracting  its  effect  in  the  soil  by  the  use 
of  other  chemical  agents  seem  such  a  hopeless  task  that 
ho  direct  experiments  of  the  kind  have  been  attempted. 
In  California  where  small  per  cents  of  the  black  alkali 
occur  it  may  be  converted  into  the  white  alkali  by  the 
use  of  gypsum  or  land  plaster,  the  small  amount  of  sul- 
fate being  less  injurious  than  the  carbonate,  the  land 
again  becomes  productive. 

EFFECTS  OF  ALKALI. 

On  the  Soil. — No  attempt  will  be  made  to  discuss  the 
chemical  effects  of  salts  in  the  soil.  Only  a  general  state- 
ment of  conclusions  drawn  from  our  observations  and 
notes  can  be  made  here.  Sodium  carbonate  has  a  much 
greater  puddling  effect  upon  the  soil,  destroying  its  tilth. 
as  well  as  being  more  corrosive  to  plant  tissues  than  the 
other  alkali  salts. 

The  water  percolating  through  the  soil  seeks  the  low- 
est land,  larger  amounts  of  it  are  evaporated  from  the  sur- 
face in   these  low   places   and   consequently  they  are  the 
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first  to  become  unproductive.  These  salts  hold  water 
with  more  tenacity  than  do  the  loose  soil  particles,  and 
the  alkali  soil  is  usually  moist  long  after  the  surrounding 
soil  is  dry.  Hilgard  states  that  the  white  alkali  has  no  pud- 
dling effect  upon  the  soil.  However  I  have  observed  that 
in  low  places  where  the  alkali  water  stands  for  consider- 
able periods  of  time  the  air  is  driven  out  of  the  soil  and  it 
loses  its  floculation  and  tilth.  Where  the  water  stands  in 
these  low  places  it  is  often  of  a  deep  reddish  color,  prob- 
ably owing  to  humus  or  humates  of  the  soil  being  held  in 
solution. 

Upon  the  Laramie  Plains  in  the  open  and  irrigated 
grass  lands  occur  spots  of  sandy  or  gravelly  soil  from  a 
few  feet  to  several  rods  in  diameter,  forming  knolls  a  few 
inches  higher  than  the  surrounding  land.  These  are 
devoid  of  grass  or  other  vegetation.  When  dry  weather 
prevails  white  incrustations  of  salts  appear  upon  them. 
They  seem  to  be  natural  reservoirs  of  soil  moisture  from 
which  evaporation  is  unimpeded.  They  are  mentioned 
here  as  an  example  of  the  effects  of  alkali  on  different 
kinds  of  soil.  When  these  alkali  spots  are  irrigated  and 
properly  cultivated  to  prevent  evaporation  and  reverse  the 
direction  of  the  water  movement,  letting  it  drain  from 
beneath,  the  alkali  disappears  and  all  the  land  becomes 
productive. 

The  white  alkali  does  not  change  the  physical  condi- 
tion of  the  soil  to  such  an  extent  that  it  cannot  be  easily 
brought  into  a  good  state  of  tilth  after  the  elimination  of 
the  noxious  salts. 

Effects  Upon  Vegetation. — The  presence  of  such  salts 
seems  to  affect  plants  in  two  ways.  Prof.  Hilgard  says, 
**The  injury  to   vegetation  is  caused  mainly  or    wholly 
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within  a  few  inches  of  the  surface  by  the  corrosion  of 
the  bark,  usually  near  the  root  crown."  He  points  out 
also  that  this  corrosive  effect  is  not  so  marked  with 
the   white  alkali. 

While  white  alkali  corrodes  plants  at  or  near  the  sur- 
face, our  experiments  indicate  that  this  corrosion  is  not  the 
most  important  injury,  especially  to  field  crops  which  are 
grown  from  the  seed  in  alkali  soil.  The  greatest  injury  is 
due  to  the  presence  of  the  alkali  interfering  with  the  life 
functions,  absorption  and  probably  also  assimilation,  in 
the  plant  economy.  A  study  of  our  germination  tests 
and  pot  experiments  point  unmistakably  to  such  a  physi- 
ological effect,  from,  and  even  before  the  germination  of 
the  seed,  to  maturity.  In  small  amounts  this  growth  is 
merely  retarded,  while  in  the  presence  of  larger  amounts 
of  salts  the  growth  is  entirely  stopped  or  the  life  destroyed. 

Effects  Upon  Seed  Germination, — The  requisites  for 
the  germination  of  seeds  are  heat,  moisture  and  air.  How- 
ever, if  the  seeds  be  brought  in  contact  with  certain  salts 
in  the  soil  germination  will  be  retarded  or  entirely  pre- 
vented. The  effects  of  salts  in  the  soil  upon  seeds 
and  their  germination  have  been  studied  but  little.  The 
only  investigations  of  this  kind  that  have  come  to  my 
notice  are  the  observations  of  Hilgard  and  a  small  germ- 
inating test  in  the  presence  of  alkali  by  Mr.  C.  Colemore, 
of  San  Francisco,*  and  some  brief  tests  with  other  salts  in 
France  last  year.t 

THE  ALKALI  EXPERIMENTS. 

Germination  Test, — Notes  upon  the  Laramie  Farm 
for  several  years  showed  a  marked  slowness  of  germina- 

•Report  of  the  California  Experiment  Station  for  1892,  1893  and  part  of  1894.  page  Ul. 
-^Literary  Digest  of  April  11, 1896,  page  (707)  17. 
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tion  of  crops  planted  on  the  lower  or  east  side  of  the  farm 
where  alkali  has  come  to  the  surface.  In  the  spring  of 
1893  some  garden  seeds  were  planted  in  flats  in  the  house. 
A  part  of  the  soil  used  was  leaf  mold  from  the  mountains 
and  a  part  ordinary  soil  from  the  farm  containing  small 
amounts  of  salts  though  not  enough  to  prevent  crops 
growing.  Seeds  of  varieties  of  celery  planted  in  the  soil 
containing  small  amounts  of  alkali  were  several  days 
longer  coming  up  than  those  in  the  leaf  mold.  These 
observations  led  us  to  plan  an  experiment  upon  seed 
germination  in  the  presence  of  alkali.  Thanks  are  due 
Prof.  Slosson  and  others  in  helping  to  plan  and  carry  out 
the  following  experiments  as  well  as  to  W.  H.  Fairfield, 
who  did  a  large  part  of  the  work. 

In  order  to  know  and  control  all  conditions  Qf  soil. 
heat,  moisture,  etc.,  this  work  was  carried  on  in  the 
greenhouse.  The  condition  of  the '  soil  was  made  the 
same,  as  nearly  as  possible,  as  would  occur  naturally  in  the 
field.  The  soil  plats  consisted  of  graniteware  pie  plates 
containing  300  grams  of  soil.  The  soil  for  the  experi- 
ment was  taken  from  acre  plat  1 1  on  the  Laramie  Farm. 
The  surface  was  covered  with  a  white  incrustation  of 
alkali  and  supported  no  vegetation  excepting  a  few  weeds 
belonging  to  the  Chenopodiaceae.  The  top  soil  was 
taken  to  a  depth  of  two  inches  which  is  about  the  depth 
of  shallow  planting  of  grasses  and  alfalfa.  This  was  care- 
fully mixed  and  an  average  sample  taken  for  analysis. 
The  analysis  made  by  my  assistant,  W.  H.  Fairfield,  gave 
2.24  per  cent  soluble  salts  composed  of  14.39  percent 
sodium  and  potassium  chlorids,  50. 16  per  cent  sodium 
sulfate,  20.03  per  cent  magnesium  sulfate  and  15. 41 
calcium  sulfate. 
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A  part  of  the  soil  was  placed  in  a  large  receptacle 
and  washed  for  a  number  of  days  with  distilled  water  until 
119  reaction  could  be  obtained  for  sufates  or  chlorids 
except  a  small  amount  of  gypsum  which  occurs  naturally 
in  the  soil  and  dissolves  so  slowly  that  traces  would  re- 
main after  long  leaching.  The  soil  so  treated  was  air- 
•dried,  passed  through  a  one  milimeter  sieve  and  the 
moisture  in  this  air-dried  soil  determined.  It  contained 
2.7  per  cent  moisture. 

After  putting  the  soil  into  the  plates  they  were  cov- 
ered with  sheets  of  glass  to  prevent  further  evaporation. 
The  different  per  cents  of  alkali  were  added  to  the  requis- 
ite number  of  plates.      This  alkali  was  made  up  according 
to  the  analysis  of  the  alkali  extracted  from  the  same  soil 
and  added  to  the  plates  in  solution.     Enough  water  was 
added  in  each  case  to  make  the  per  cent  of  moisture  the 
same   in   each,    so   the   soil  would  contain   25  per  cent  of 
moisture  when  the  seeds  were  planted.     The  soil  in  each 
plate  was  covered  with  filter  paper  nearly  the  size  of  the 
plates.      The  seeds  for  the  test  were  all  selected  under  a 
dissecting  microscope  magnifying   eight  diameters.      Six 
thousand  seeds  were  examined  in  this  way  and  the  seeds 
so  selected  were  as  uniform  as  it  was  possible  to  obtain. 
In    some    cases    one    hundred    per    cent    of  the  seeds  so 
selected  germinated.      Every  precaution  was  taken  to  in- 
sure the    same    conditions    for  each   of  the  plates.      The 
temperature  of  the  greenhouse  was  kept  as  nearly  uniform 
as  possible  and  read  at  regular  hours  both  day  and  night. 
The  time  the  seeds    were   planted    was    noted    carefully. 
One  hundred  seeds  were  planted  in  each  case  and  to  facili- 
tate counting  they  were  laid  in  regular  order,  pressed  into 
the  soil  even    with    the    surface    and    covered    with  filter 
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paper.     The  glass  covers  were  not  removed  for  the  first 
twenty-four  hours  after  planting. 

The  counting  of  the  germinated  seeds  began  forty- 
eight  hours  after  planting.  They  were  recorded  germin- 
ated as  soon  as  the  radical  had  pushed  through  the  seed- 
coat  and  were  again  counted  when  the  plumules  appeared. 

As  a  check  upon  the  extracted  soil  free  from  alkali 
ICO  seeds  of  each  kind  were  germinated  between  blotters 
and  filter  papers,  the  edges  of  which  dipped  into  distilled 
water  to  keep  them  moist.  These  are  reported  in  col- 
umns one  and  two  of  the  tables.  To  check  the  germina- 
tion in  extracted  soil  lOO  seeds  were  germinated  in  the 
natural  alkali  soil  containing  2.24  per  cent  alkali  and  in 
extracted  soil  to  which  was  added  as  nearly  as  possible 
the  same  amount  of  salts.  In  addition  to  the  per  cents 
given  in  the  tables  we  tried  the  same  tests  in  seven,  ten, 
and  fifteen  per  cents  alkali,  but  as  practically  nothing 
germinated  in  five  per  cent  and  nothing  in  stronger  alkali 
than  this  they  are  not  reported. 

EXPLANATION  OF  TABLES. 

In  tables  I  to  VI  the  time  in  days  in  the  first  column 
is  the  time  from  planting  the  seed,  the  number  germin- 
ated being  counted  at  the  end  of  each  day  of  twenty-four 
hours.  Ext.  soil,  means  the  natural  soil  taken  from  the 
farm  which  contained  2.24  per  cent  of  salts,  but  from 
which  all  this  alkali  has  been  extracted,  and  in  cases 
where  it  contains  alkali  the  salts  were  made  up  artificially 
in  the  same  proportion  of  different  salts  as  occurred  in  the 
soil  samples  taken  and  added  to  the  soil  in  the  plates  in  suf- 
ficient amount  to  supply  the  per  cents  given.  Nat.  soil,means 
the  soil  as  it  was  taken  from  the  farm,  not  treated  in  any 
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TABLE  1.- 

-TURNIPS. 

Time 

m 
Days. 

Ext.  Soil, 
no  alkaU. 

Wet  Pads, 
no  alkali. 

Ext.  Soil, 

1  per  cent 

alkali. 

Nat.  Soil, 

2.24  per  cent 

alkali. 

Ext.  Soil, 

2.25  per  cent 

alkali. 

Ext.  SoU, 

5  percent 

alkali. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

plum. 

2 

3 

8 

3 

16 

35 

4 

17 

15 

50 

50 

5 

64 

38 

52 

6 

68 

S4 

7 

71 

55 

8 

80 

57- 

9 

82 

58 

m 

10 

84 

59 

II 

84 

61 

2 

12 

84 

64 

2 

13 

85 

67 

3 

U 

85 

68 

3 

15 

85 

71 

4 

16 

75 

8 

8 

17 

77 

10 

18 

81 

13 

19 

84 

20 

21 

92 

24 

23 

93 

37 

I 

25 

93 

43 

I 

27 

45 

I 

way.  The  figures  in  the  columns  headed  germ,  and  plum, 
respectively  are  the  per  cents  of  the  seeds  which  have 
germinated  in  the  given  time  and  the  per  cents  of  seeds 
which  had  the  pumule  or  first  seed  leaf  developed  so  as  to 
appear  through  the  seed  coat. 

RESULTS  OF  THE  EXPERIMENT. 

The  merest  glance  at  any  of  the  tables  shows  that 
even  small  per  cents  of  alkali  in  the  soil  will  retard  the 
germination  of  the  seed,  and  the  larger  the  amount  of 
alkali  in  the  soil  the  greater  will  be  the  time  the  seeds 
will  take  to  germinate,  up  to  the  amount  necessary  to  en- 
tirely prevent  development  of  the  germ.     Were  this  the 
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TABLE  II.— BARLEY. 


Time 

in 
Days. 

Ext.  Soil,    1 
no  alkali. 

Wet  Padt, 
no  alkali. 

Ext.  Soil. 

1  per  cent 

alkati 

Nat.  Soil. 

2.24  per  cent 

alkali. 

Ext.  Soil. 
2.25  P«r  cent 

Ext-SoS, 

Sperccat 

alkaJL 

germ. 

plum. 

geim. 

plum. 

germ. 

plum. 

plum. 

gun. 

plum. 

germ. 

ptaiL 

2 

"3 

• 

15 

3 

68 

63 

17 

4 

89 

•3 

88 

44 

5 

95 

78 

92 

6 

98 

95 

7 

98 

15 

I 

8 

98 

27 

3 

• 

9 

81 

3 

3 

lO 

' 

86 

5 

3 

3 

11 

9> 

7 

18 

15 

12 

• 

94 

19 

«5 

'3 

96 

16 

20 

19 

14 

97 

32 

21 

21 

15 

97 

25 

26 

i6 

97 

32 

28 

17 

33 

31 

1 

i8 

1 

1 

19 

21 

34 

23 

37 

4 

1 

25 

42 

33 

27 

45 

34 

5 

only  effect  it  would  be  sufficient  to  prevent  successfully 
raising  crops  so  affected,  on  alkali  soils.  Should  seeds 
remain  in  the  soil  two  weeks  before  germinating  the  soil 
would  often  become  so  dry  as  to  prevent  further  develop- 
ment and  the  crop  would  be  lost,  or  in  our  short  seasons, 
development  would  be  so  retarded  as  to  prevent  the  crop 
maturing  should  the  plants  grow  well  after  starting. 
Heretofore  it  has  been  supposed  that  alkali  destroyed  or 
injured  young  plants  by  corroding  them  at  the  surfa(;e  of 
the  ground.  These  experiments  demonstrate  that  there 
is  a. physiological  effect  upon  the  vitality  of  the  seed  and 
plant. 
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TABLE  III.— RYE. 


Ext. 

Snil 

Wet  Pads 

Ext.  Soil, 

Nat.  Soil. 

Ext.  Soil. 

Ext.  Soil. 

Time 

in 
Days. 

no  alkali. 

no  alkali. 

1  per  cent 
alkali. 

2.24  per  cent 
alkali. 

2.25  per  ctrnt 
alkali. 

5  per  cent 
alkali. 

germ, 

77 

plum. 

45 

germ. 
70 

plum. 

55 

germ. 
27 

plum. 

germ. 
10 

plum. 

genu. 

I 

plum. 

germ. 

1 

plum. 

2 

3 

89 

77 

84 

67 

53 

28 

29 

I 

4 

91 

72 

87 

84 

63 

35 

4 

5 

95 

85 

9» 

70 

48 

61 

36 

17 

2 

6 

96 

93 

91 

75 

51 

63 

37 

20 

3 

7 

96 

9' 

85 

60 

62? 

34 

3 

8 

96 

9> 

85 

69 

67 

4« 

34 

9 

9 

96 

91 

87 

75 

75 

41 

51 

»5 

10 

96 

92 

89 

77 

71? 

5' 

16 

II 

96 

92 

91 

90 

79 

63 

67 

35 

12 

96 

92 

9» 

75? 

71 

13 

97 

92 

• 

9' 

82 

72 

14 

97 

93 

91 

84 

54? 

72 

15 

98 

93 

91 

84 

73 

16 

95 

91 

87 

78 

17 

9< 

88 

79 

18 

91 

90 

19 

9> 

91 

80 

40 

21 

91 

91 

82 

23 

91 

91 

87 

25 

94 

91 

87 

27 

94 

92 

89 

5 

The  tables  also  indicate  which  of  these  crops  are  least 
susceptible  to  the  influence  of  alkali.  It  has  long  been 
known  that  some  plants  naturally  inhabit  saline  soils  as 
for  example,  beets,  a.sparagus,  **salt  sages"  or  **saltbush" 
(species  of  Atriplex),  some  grasses,  etc.  The  tables  also 
show  that  some  of  the  cereals  are  much  more  immune 
than  others.  Rye  will  grow  upon  soil  containing  compar- 
atively large  amounts  of  alkali.  Wheat  comes  next  in 
order,  then  barley  and  lastly  oats  which  would  produce  a 
very  poor  crop  upon  soils  containing  as  much  as  one  per 
cent  of  alkali  in  the  first  two  inches  of  surface.     This  is 

shown  both  in  the  germinating  test  and  in  the  field  where 
—18 
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TABLE  IV.--OATS 

Ext.  Soil. 

Wet  Pads, 

Ext.  Soil, 

Nat.  Soil, 

1    Ext.  Soil.    '    Ext-Soa. 

Time 

in 
Dayi. 

no  alkali. 

no  alkali. 

1  percent 

alkali. 

2.24  per  cent 
alkali. 

2.25  per  cent 
aUcaU. 

Opercett 

alkali. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

germ. 

pfaun. 

gena. 

pnia. 

2 

I 

3 

3 

• 

4 

22 

5 

37 

37? 

6 

I 

62 

7 

I 

68 

8 

42 

75 

• 

9 

65 

83 

lO 

72 

17 

87 

11 

82 

79 

89 

12 

91 

89 

• 

13 

93 

81 

89 

U 

94 

82 

89 

15 

94 

89 

4 

I 

16 

94 

89 

I 

17 

89 

I 

18 

I 

19 

4 

21 

24 

23 

25 

I 

25 

26 

5 

27 

34 

14* 

7? 

*Leak  in  roof  allowed  rainwater  to  fall  in  plate. 

small  amounts  of  alkali  (less  than  one  per  cent  in  the 
upper  two  inches  of  soil)  have  prevented  profitable  crops. 
Turnips  are  quite  susceptible,  while  alfalfa  will  germinate 
in  ordinary  alkali  soil. 

Alfatlfa  is  a  valuable  hay  crop  and  when  once  started 
shades  the  ground  preventing  the  rapid  rise  of  alkali. 

The  reason  that  alkali  in  the  soil  retards  or  prevents 
the  development  of  the  germ  is  not  so  easily  determined.  A 
study  of  the  seeds  planted  in  soil  with  five  to  fifteen  percent 
alkali  indicated  that  the  water  did  not  readily  enter  the 
seed.  They  swelled  slowly.  The  outer  seed  coat  on  the 
wheat    and    rye  seemed   to   swell   faster  than    the  starch 
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TABLE  v.— WHEAT. 


Time 

in 
Days. 

Ext.  Soil, 
no  alkali. 

Wet  Pads, 
no  alkali. 

Ext.  Soil, 

1  per  cent 

alkali. 

Nat.  Soil, 

2.24  per  cent 

alkali. 

Ext.  Soil, 

2.25  per  cent 

alkali. 

Ext.  Soil, 

5  per  cent 

alkali. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

germ. 

plum. 

2 

18 

• 

4 

I 

3 

36 

7 

3 

2 

4 

47 

14 

25 

5 

3 

5 

60 

28 

41 

i6 

13 

6 

74 

49 

47 

'5 

7 

82 

59 

57 

17 

8 

84 

71 

73 

23 

9 

85 

75 

80 

32 

10 

I 

I 

10 

85 

n 

83 

34 

13 

3 

I 

II 

87 

79 

87 

55 

20 

4 

3 

12 

87 

89 

55 

4 

3 

13 

87 

9' 

55 

22 

6 

3 

14 

88 

91 

55 

22 

6 

3 

»5 

88 

94 

56 

6 

3 

16 

92 

94 

66 

7 

5 

3 

17 

94 

66 

32 

14 

6 

6 

1 

18 

94 

66 

14 

6 

6 

1 

>9 

94 

67 

44 

14 

6 

6 

21 

95 

67 

17 

6 

23 

68 

52 

24 

8 

25 

68 

33 

15 

12 

27 

68 

33 

21 

12 

1 

3 

inside,  leaving  it  loose  and  wrinkled.  No  apparent 
change  could  be  detected  in  the  germ  even  when  exam- 
ined under  high  powers  of  the  microscope.  In  the  alfalfa 
the  seed  leaves  swelled,  cracking  open  the  seed  coats,  but 
there  was  no  development  of  the  embryo. 

Wheat  grains  soaked  in  distilled  water  and  in  two 
and  one-fourth  per  cent  solution  of  alkali  imbibed  the 
following  amounts  of  moisture: 

Wheat  soaked  24  hrs.  in  distilled  water  took  up  44.182  per  cent  moisture. 
Wheat  soarked  24  hrs.  in  2.25  percent  alkali  solution,  39.942  per  cent  moisture. 
Wheat  soaked  96  hrs.  in  distilled  water  took  up  69.230  per  cent  moisture. 
Wheat  soaked  96  hrs.  in  2.25  percent  alkali  solution,  54.293  per  cent  moisture. 

The   alkali    seems   to   produce  a   physiological  effect 
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TABLE  VI.— ALFALFA. 


Time 

in 
Days. 

Ext.  Soil, 
DO  alkali. 

Wet  Pad<i. 
no  alkali. 

Ext.  Soil. 

1  per  cent 

aikaU. 

Nat.  Soil. 

224  per  cent 

alkali. 

Ext.  Soil 

225  per  cent 

alkali. 

Ext.SQU. 

Spcrcem 
alkali. 

, 

] 

1 

germ. 
25 

plum. 

germ.,  plum. 

germ. 

plum. 

germ. 

plum. 

plom. 

germ. 

plnn. 

2 

25 

3 

35 

57 

4 

35 

22 

80 

77 

5 

82 

72 

93 

I 

6 

92 

98 

I 

7 

96 

95 

100 

I 

I 

8 

99 

4 

I 

9 

99 

10 

I 

' 

10 

100 

23 

I 

1 1 

73 

3 ; 

12 

78 

3 

13 

• 

79 

3 

1 

14 

80 

3 

15 

80 

3 

16 

86 

17 

95 

2 

I 

18 

96 

2 

I 

»9 

98 

2 

4 

I 

21 

99 

2 

4 

2 

23 

3 

4 

2 

25 

3 

7 

2 

27 

5 

9 

2 

which  is  not  necessarily  fatal  to  the  life  of  the  germ.  In 
table  IV  it  will  be  noticed  that  none  of  the  oats  germin- 
ated in  2.24  per  cent  alkali  until  the  twenty-seventh  day 
after  planting.  During  the  twenty-sixth  day  a  heavy 
rain  occurred  and  a  leak  in  the  roof  ot  the  greenhouse 
allowed  rain  to  fall  into  the  oat  plates  containing  this 
amount  of  alkali.  At  the  end  of  the  twenty-sixth  day 
none  were  germinated,  but  at  the  end  of  the  twenty- 
seventh  day,  the  alkali  having  been  diluted  by  the  rain- 
water, 14  per  cent  were  germinated  in  the  natural  alkali 
soil  and  7  in  the  extracted  soil  containing  2.25  percent 
salts.      The  seeds  appear  to   lie   dormant,    retaining  their 
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germinating  power.  Further  experiments  and  investiga- 
tion will  be  necessary  to  determine  fully  the  effects  of 
alkali  salts  upon  seeds  of  different  kinds  and  no  attempt 
is  made  to  discuss  apparent  facts  which  need  further 
study. 

THE  POT  EXPERIMENTS. 

In  connection  with  the  germinating  test  and  at  the 
same  time,  a  series  of  pot  experiments  was  carried  on. 
They  were  planted  with  the  same  kinds  of  seeds  as  the 
plates  and  kept  under  as  nearly  the  same  conditions  as 
could  be  obtained.  Five-inch  pots  were  used,  each  con- 
taining one  kilogram  (2.2  pounds)  of  soil.  The  soil  was 
air-dried  and  25  per  cent  of  moisture  added  at  the  time 
the  seeds  were  planted.  Five  seeds  were  planted  in  each 
pot.  The  soil  was  moistened  from  time  to  time  with  dis- 
tilled water,  each  pot  being  given  the  same  amount,  and 
the  temperature  of  the  water  brought  to  nearly  the  same 
temperature  as  that  of  the  air  in  the  house.  To 
determine  whether  the  soil  is  colder  when  it  con- 
tains large  amounts  of  alkali  a  careful  series  of  the  soil 
temperatures  in  the  pots  were  taicen  but  no  difference  in 
the  warmth  could  be  detected  between  the  soil  free  from 
alkali  and  that  containing  5  per  cent  of  the  salts.  How- 
ever, in  this  connection  it  should  be  stated  that  in  the 
experiment  the  moisture  was  controlled  so  that  each  soil 
contained  the  same  amount.  In  the  field  a  soil  contain- 
ing alkali  will  retain  more  moisture  than  one  free  from 
salts,  which  might  make  the  alkali  soil  have  a  lower  mean 
temperature  for  the  growing  season. 

The  pots  were  set  in  saucers  so  the  alkali  which  in- 
crusted  on  the  outside  of  the  pots,  as  it  did  on  those  con- 
taining three  and  five  per  cents  of  salts,  could  be  washed 
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into  the  saucers  from  which  it  was  again  taken  up  into  the 
soil  with  the  water.  Frequent  waterings  on  the  surface 
kept  the  alkali  from  accumulating  on  top  of  the  soil.  In 
addition  to  the  pots  which  were  filled  with  extracted  soil 
and  natural  alkali  soil  containing  2.24  per  cent,  3  per  cent 
and  5  per  cent  alkali  a  series  was  filled  with  garden  soil 
from  the  farm  which  contained  only  one-tenth  of  one  per 
cent. 

The  following  notes  and  illustrations  give  the  results 
of  the  experiment : 


TURNIPS-PLATE  I. 

Five  seeds  planted  in  each  pot  March  19.  Picture  taken 
sixty- five  days  later. 

Pot  No.   I. — 5  per  cent  alkali.      None  came  up. 

Pot  No.  7. — 3  per  cent  alkali.     None  came  up. 

Pot  No.  13. — 2.24  per  cent  alkali.  In  six  days  three 
up,  in  seven  days  four  up,  in  nine  days  five  were  up 
with  seed  leaves  expanded.  In  eleven  days  third 
leaf  started,  in  seventeen  days  third  leaf  well  devel- 
oped. At  the  end  of  sixty-five  days  four  plants 
growing.      Longest  leaves  4J  inches. 

Pot  No.  19.  — 0.104  per  cent  alkali.  In  four  days  two  up, 
in  five  days  four  up,  in  eleven  days  third  leaf  well 
started.  In  sixteen  days  third  set  of  leaves  started. 
At  the  end  of  sixty-five  days  four  plants  with  longest 
leaves  from  5  inches  to  6\  inches  in  length. 

Pot  No.  25. — No  alkali.  In  fourteen  days  one  up.  Only 
one  came  up.  At  end  of  sixty-five  days  one  plant 
with  longest  leaves  4I  inches  in  length. 
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BARLEY-PLATE  IL 

Five  seeds  planted  in  each  pot  March  19.  Picture  taken 
sixty-five  days  later. 

Pot  No.  2. — 5  per  cent  alkali.     None  came  up. 

Pot  No.  8. — 3  per  cent  alkali.  In  ten  days  one  plant  was 
up,  in  eleven  days  two  up,  in  fourteen  days  three  up 
\  of  an  inch  to  \\  inches  high.  In  twenty-three  days 
from  2\  to  3  inches  high.  At  end  of  sixty-five  days 
five  plants  were  up,  one  f  inch  high,  highest  plant  6| 
inches  high. 

Pot  No.  14. — 2.24  per  cent  alkali.  In  seven  days  two  up, 
in  eight  days  four  up  from  \  inch  to  i|. inches  high. 
In  nine  days  five  were  up  from  \  inch  to  2\  inches 
high.  In  sixteen  days  from  4^  inches  to  5^  inches 
high.  At  end  of  sixty-five  days  five  plants  were 
from  II  to  13  inches  high. 

Pot  No.  20. — 0.104  per  cent  alkali.  In  six  days  five 
seeds  were  up  from  1-16  to  \  inch  high.  In  sixteen 
days  from  4  inches  to  6|  inches  high.  At  end  of 
sixty-five  days  five  thrifty  plants  were  from  12  inches 
to  19  inches  high.     Grain  shooting. 

Pot  No.  26. — No  alkali.  In  six  days  two  up,  in  eight 
days  three  up  i^  inches  high,  in  twelve  days  four  up 
from  I  inch  to  5  inches  high,  in  sixteen  days  from  3^ 
inches  to  6|  inches  high.  At  end  of  sixty-five  days 
four  plants  18  inches  high,  shooting. 
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RYE-PLATE  III. 

Five  seeds  planted  in  each  pot  March  19.  Picture  taken 
sixty-five  days  later. 

Pot  No.  3. — 5  per  cent  alkali.      None  came  up. 

Pot  No.  9. — 3  per  cent  alkali.  In  eight  days  one  plant 
was  up.  Only  one  seed  germinated.  In  sixteen  days 
4^  inches  high.  At  end  of  sixty-five  days  one  plant 
had  grown  to  a  height  of  5J  inches  and  died. 

Pot  No.  15. — 2.24  per  cent  alkali.  In  four  days  two 
plants  up,  in  five  days  three  up,  in  six  days  all  five 
were  up.  In  sixteen  days  from  five  inches  to  ^\ 
inches  high.  At  end  of  sixty-five  days  five  plants 
from  13  to  17  inches  high.     Grain  in  the  boot. 

Pot  No.  21. — 0.104  per  cent  alkali.  In  four  days  four 
were  up,  in  seven  days  all  five  were  up.  One  plant 
injured  while  small.  In  sixteen  days  plants  were 
from  4I  inches  to  8^  inches  high.  At  end  of  sixty- 
five  days  five  thrifty  plants  were  from  21  inches  to 
30  inches  high.      Grain  heading. 

Pot  No.  27. — No  alkali.  In  four  days  four  seeds  up,  in 
seven  days  five  up.  In  sixteen  days  from  seven  to 
nine  inches  high.  At  the  end  of  sixty-five  days  five 
thrifty  plants  were  from  22  inches  to  30  inches  high. 
Grain  heading. 
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OATS-PLATE  IV. 

Five  seeds  planted  in  each  pot  March  19.  Picture  taken 
sixty-five  days  later. 

Pot  No.  4. — 5  per  cent  alkali.     None  came  up. 

Pot  No.  ID. — 3  per  cent  alkali.  At  the  end  of  twelve 
days  one  plant  was  up  |  inch  high,  in  twenty-three 
days  two  plants  were  up  4^  inches  and  8  inches  high. 
At  the  end  of  sixty-five  days .  the  plants  had  not  in- 
creased in  height. 

Pot  No.  16. — 2.24  per  cent  alkali.  In  eight  days  one  up, 
in  nine  days  two  up.  In  ten  days  three  up,  in  twelve 
days  four  up.  In  sixteen  days  four  plants  3  inches 
to  4  inches  high.  At  the  end  of  sixty-five  days  four 
plants  11^  inches  to  17  inches  high. 

Pot  No.  22. — o.  104  per  cent  alkali.  In  six  days  four  up» 
in  seven  days  all  five  up  \  inch  to  ij  inches  high.  In 
sixteen  days  from  4^  inches  to  5|  inches  high.  At 
the  end  of  sixty-five  days  five  thrifty  plants  from  17^ 
inches  to  19  inches  high. 

Pot  No.  28. — No  alkali.  In  seven  days  three  up,  in  eight 
days  four  up,  in  nine  days  all  five  were  up.  In  six- 
teen days  5^  inches  to  7  inches  high.  At  end  of 
sixty-five  days  five  thrifty  plants  23  inches  high, 
shooting. 
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WHEAT-PLATE  V. 

Five  seeds  planted  in  each  pot  March  19.  Picture  taken 
sixty-five  days  later. 

Pot  No.  6. — 5  per  cent  alkali.     None  came  up. 

Pot  No.  12. — 3  per  cent  alkali.  In  seventeen  days  two 
plants  up,  I  and  \  inch  high.  At  end  of  sixty-five 
days  two  plants  ^  inch  high,  both  dead. 

Pot  No.  18 — 2.24  per  cent  alkali.  In  six  days  one  up, 
in  seven  days  two  up,  in  eight  days  three  up,  in  nine 
days  four  up,  from  \  to  2|  inches  high.  In  thirteen 
days  all  five  seeds  up.  In  sixteen  days  i  inch  to  6f 
inches  high.  At  end  of  sixty-five  days  two  plants 
alive,  S\  ^^^  ^^\  inches  high. 

Pot  No.  24. — o.  104  per  cent  alkali.  In  five  days  two  up. 
in  eight  days  three  up,  in  nine  days  four  up.  In  six- 
teen days  3^  to  10  inches  high.  At  end  of  sixty-five 
days  two  thrifty  and  one  weak  plant  7\  to  27  inches 
high,  shooting. 

Pot  No.  30. — No  alkali.  In  five  days  one  up,  in  six  days 
four  up.  In  sixteen  days  9  inches  to  g\  inches  high. 
At  end  of  sixty-five  days  four  thrifty  plants  24  inches 
high,  shooting. 
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ALFALFA-PLATE  VL 

Five  seeds  planted  in  each  pot  March  19.  Picture  taken 
sixty-five  days  later. 

Pot  No.  5. — 5  per  cent  alkali.      None  came  up. 

Pot  No.  II. — 3  per  cent  alkali.      None  came  up 

Pot  No.  17. —  2.24  per  cent  alkali.  In  four  days  one  up, 
in  five  days  two  up,  in  six  days  four  up,  in  seven  days 
all  five  up.  In  sixteen  days  the  fourth  leaf  was  show- 
ing on  all  plants.  At  end  of  sixty-five  days  four 
plants  alive,  three  being  fairly  thrifty,  from  \  inch 
to  3  inches  high. 

Pot  No.  23. — 0.104  per  cent  alkali.  In  three  days  two 
up,  in  four  days  all  five  were  up.  In  sixteen  days 
the  fourth  leaf  was  developed  on  four  of  the  plants. 
At  the  end  of  sixty-five  days  four  thrifty  plants  5| 
inches  high. 

Pot  No.  29. — No  alkali.  In  three  days  three  up,  in  five 
days  all  five  seeds  were  up.  In  sixteen  days  fourth 
leaf  starting  on  three  plants,  one  plant  had  been 
broken.  At  the  end  of  65  days  three  fairly  thrifty 
plants  from  3  inches  to  5  inches  high. 
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OTHER  WOEK. 

The  second  line  of  investigation  given  in  our  classifi- 
cation, viz:  The  effect  of  irrigation  upon  the  alkali  in  the 
soil  has  been  reported  upon  by  the  Chemist  in  bulletin  24 
on  Water  Analyses.  Other  work  along  this  line  is  in 
progress. 

REOLAHATION  OF  ALKALI  BOILS. 

{a)  Leaching, — Where  the  drainage  is  good  the  al- 
kali can  be  removed  by  flooding  with  sufficient  amounts  of 
water  to  carry  the  salts  away  with  the  underground  flow. 
This  will  also  undoubtedly  remove  some  of  the  soluble 
plant  foods,  notably  potash,  but  **  of  two  evils  choose  the 
lesser."  If  the  noxious  salts  are  eliminated  the  soil  will 
again  become  productive.  Artificial  drainage  is  probably 
too  expensive  to  put  into  general  practice  in  this  state  at 
present,  but  in  many  cases  the  natural  drainage  will  be 
sufficient. 

DRAINS  UPON  THE  SHERIDAN  FARM. 

During  the  summer  of  1895  ^  series  of  open  ditches 
was  dug  around  and  through  an  alkali  plat  upon  the  Sher- 
idan Farm.  They  are  so  constructed  that  the  water  in 
times  of  heavy  rainfall  or  irrigation  will  be  drained  from 
two  feet  below  the  surface.  The  soil  is  heavy  adobe,  or 
gumbo,  underlaid  with  hardpan.  *  Under  these  conditions 
it  will  take  a  longer  time  to  reclaim  than  would  a  loose 
soil.  Reports  this  year  indicate  a  marked  improvement 
in  the  alkali  plats  the  first  season  after  draining.  Mr. 
Lewis,  the  Farm  Superintendent,  reports  that  he  believes 
the  land  will  be  entirely  reclaimed. 

Reclaiming  by  leaching  out  the  surface  would  be 
only    temporary   relief  if  the  alkali   salts  occur  to  great 
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depths  in  the  soil.  Recent  investigations  by  Prof.  Hil- 
gard  show  that  alkali  in  California  is  practically  all  within 
the  first  four  feet  of  surface  soil.  This  discovery  is  one 
of  the  most  important  which  has  been  made  in  regard  to 
alkali  and  like  investigations  are  now  under  way  by  our 
chemist  to  determine  whether  like  conditions  exist  in 
Wyoming.  Undoubtedly  many  of  our  alkali  deposits 
extend  to  considerable  depths.  Where  all  the  salts  are 
within  a  short  distance  of  the  surface,  once  removing 
them  will  permanently  reclaim  the  land. 

{b)  Growing  Useful  Plants, — Much  of  our  alkali  land 
which  will  not  produce  cereals  or  ordinary  farm  crops 
which  are  susceptible  of  injury  by  small  amounts  of. such 
salts  may  be  made  remunerative  by  growing  crops  which 
will  thrive  under  such  conditions.  Sugar  beets  will  pro- 
duce good  crops  upon  soil  too  strong  for  the  cereals  or 
other  root  crops.  Upon  the  Sheridan  Farm  White  Bokhara 
clover  (Melilotus  alba)  thrived  upoa  strong  alkali  soil. 
This  clover  is  not  ordinarily  relished  by  stock.  Hereto- 
fore I  have  not  recommended  it  for  planting  as  it  spreads 
rapidly,  becoming  a  weed  and  has  been  considered  of 
little  or  no  value  except  as  a  bee  plant.  However,  in 
some  parts  of  the  west  it  is  cut  young  for  hay,  salted  and 
baled,  when  it  is  said  to  be  eaten  well  by  all  kinds  of 
stock.  Alfalfa  will  grow  upon  soils  which  contain  com- 
paratively large  per  cents  of  alkali,  unless  the  soil  becomes 
too  wet.  If  those  locating  upon  new  farms  in  alkali  dis- 
tricts will  plant  the  lower  portions  of  the  farm  to  alfalfa, 
by  shading  the  ground  aod  preventing  the  rapid  rise  of 
the  alkali,  it  will  prevent  these  parts  of  the  farm  being 
taken  by  alkali  for  a  much  longer  time  than  would 
otherwise  be  the  case. 
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There  are  several  species  of  *  •  Salt  Sage  "  (Atriplex) 
native  in  the  state  which  are  relished  by  stock,  and  in  fact 
form  the  principal  feed  upon  many  of  the  ranges.  They 
naturally  thrive  upon  alkali  soils  and  may  prove  of  value 
to  plant  upon  alkali  land  on  the  farm.  A  plant  belong- 
ing to  the  same  genus  known  as  '*  Australian  Salt  Bush  '* 
has  proven  successful  on  alkali  lands  in  California  and  its 
value  for  this  state  is  being  investigated  upon  the  Experi- 
ment Farms. 

PBEVENTINa  THE  RISE  OF  ALKALI. 

The  old  saying  that  an  ounce  of  prevention  is  worth 
a  pound  of  cure  can  be  well  applied  to  our  conditions  of 
alkali  soil.  Land  which  might  become  unproductive  in 
two  or  three  years,  with  proper  precautions  may  be  made 
to  produce  crops  for  a  much  longer  time.  The  most  im- 
portant point  to  obperve  is  the  prevention  of  evaporation 
by  keeping  the  soil  shaded.  This  may  be  done  by  keep- 
ing it  in  some  crop,-  such  as  alfalfa  as  recommended  above 
or  by  mulching.  Such  mulch  may  be  litter  hauled  onto 
the  soil  or  formed  through  cultivation  of  the  surface,  leav- 
ing three  to  eight  inches  of  well  pulverized  soil  on  top 
which  will  act  as  as  a  mulch. 

After  each  irrigation,  unless  the  soil  is  well  shaded 
by  crop,  it  should  be  cultivated  as  soon  as  it  can  be 
worked  in  order  to  break  up  the  cappiilary  action  which 
furnishes  water  to  the  surface  for  evaporation. 
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SUMMARY. 


The  white  alkali  of  general  occurrence  in  Wyoming 
consists  principally  of  sulfates   of  sodium  and  magnesium. 

One  per  cent  or  more  of  these  salts  in  the  first  two 
inches  of  surface  soil  will  make  it  unproductive  for  any 
but  plants  which  naturally  inhabit  saline  soils. 

Small  amounts  of  alkali  in  the  soil  retard  germina- 
tion and  growth  in  proportion  to  the  amount  present. 
This  effect  is  physiological.  • 

Alkali  soil  may  be  reclaimed  by  leaching  out  the 
salts,  where  there  is  drainage  naturally  or  artificially  sup- 
plied. 

The  rapid  rise  of  alkali  may  be  checked  or  prevented 
by  hindering  surface  evaporation  through  cropping  and 
proper  cultivation. 

Plants  that  thrive  comparatively  well  on  alkali  soil 
are  sugar  beets,  White  Sweet  Clover  (Melilotus  alba), 
**  Salt  Sages  "  (species  of  Atriplex),  and  alfalfa  under  cer- 
tain conditions.      Rye  does  better  than  other  cereals. 
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STOCK  FEEDING  EXPERIMENTS 


B.   C.    BUFFUM. 


• "    I 


The  experiments  here  reported  were  carried  on  upon 
the  Lander  Experiment  Farm  during  the  winter  of 
i895-*96,  under  the  direct  charge  of  the  superintendent, 
Mr.  J.  S.  Meyer,  and  his  assistant,  Mr.  H.  S.  Kendall. 
The  results  here  presented  are  computed  from  the  notes 
furnished  by  them. 

The  following  is  a  letter  from  Mr.  Meyer  in  regard 
to  the  general  objects  of  the  feeding  tests: 

**  What  seems  to  me  to  be  the  object  of  feeding  stock 
in  Wyoming,  is  to  ascertain  the  cost  of  having  fat  stock 
for  the  spring  months  when  we  cannot  depend  on  the 
range  to  furnish  us  with  a  good  quality  of  meat.  There 
has  been  a  time  when  good  meat  could  be  killed  off  the 
range  in  any  month  of  the  year,  but  that  day  has  passed. 
We  must  now  begin  to  feed  our  stock  for  at  least  the  lat- 
ter part  of  the  winter  and  the  early  spring  months,  to 
supply  our  home  market.  Where  shipping  facilities 
are  convenient,  there  should  be  no  reason  why  Wyoming 
cannot  feed  stock  profitably  for  the  eastern  markets,  if  by 
experiments  we  find  we  can  produce  good  meats  with  our 
grain,  hay,  and  root  crops  so  as  to  be  able  to  compete 
with  our  neighbor  corn-growing  states.  And,  while 
too  few  of  our  farmers  are  figuring  on  making  a  profit 
out    of    feeding    their    crops  to    stock,    the    time  is    now 
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at  hand  when  they  should  figure  on  feeding  their  crops 
and  marketing  them  in  stock,  instead  of  selh'ng  to  govern- 
ment posts,  freighters,  etc.,  as  this  market  is  too  uncer- 
tain arid  too  limited  to  depend  on.  If,  however,  we 
depended  on  feeding  our  crops,  it  would  not  be  any  longer 
a  question  of  how  much  we  are  going  to  find  a  market  for. 
The  question  would  be  then,  how  much  can  we  raise  of 
such  crops  as  can  be  profitably  fed  or  consumed  by  stock. 

"Carrying  on  feeding  experiments  in  our  state  with 
our  various  crops,  so  as  to  ascertain  the  best  and  cheap- 
est way  of  fattening  our  stock,  will  certainly  be  of  great 
value  to  the  citizens  of  Wyoming  as  well  as  to  other  states 
raising  the  same  crops  as  we  do,  or  who  are  similarly 
situated. 

**  If  the  Experiment  Station  carries  on  these  feeding 
experiments  it  will  be  only  a  short  time  until  the  best 
methods  of  feeding  will  be  understood  and  our  citizens 
can  begin  at  once  marketing  their  crops  in  stock.  If  the 
farmers  have  to  make  these  experiments  alone,  it  will 
take  years  to  accomplish  the  same  end." 

It  should  be  stated  that  the  direct  object  of  this  test^ 
is  not  to  add  to  the  scientific  principles  upon  which  stock 
feeding  is  based,  but  merely  to  show  what  can  be  done  in 
feeding  with  the  materials  at  hand.  The  results  are  pub- 
lished for  the  benefit  of  our  farmers  and  ranchmen  who 
are  seeking  such  information. 

It  will  readily  be  seen  that  the  rations  are  not  well 
balanced.  However,  with  the  materials  at  hand  it  would 
•be  diflficult  to  feed  correct  rations.  For  example,  in  the 
sheep  feeding  test,  during  the  last  period,  when  the  com- 
bination of  foods  gives  the  nearest  balanced  ration, 
the  nutritive  ratio  is  i:  5.8,  which  is  too  wide.     In  order 


Stock  Feeding  Experiments.  257 

to  narrow  it  down  to  the  standard  it  would  be  necessary 
to  add  oil  cak6  or  some  other  concentrated  food,  which 
would  have  been  hardly  justifiable  in  this  case.  No  doubt 
the  rations  could  be  improved  and  we  hope  to  show  in 
future  experiments  the  advantage  of  balancing  them  so 
far  as  may  be  and  use  our  own  products.  Farmers  that 
feed  are  recommended  to  follow  as  nearly  as  possible  the 
general  rules  on  stock  feeding  given  in  Bulletin  13  of  this 
Station. 

FEEDINQ  8TEEB8. 

Six  steers  were  purchased.  They  were  from  the 
open  range,  but  had  been  put  in  the  fields  and  winter  fed. 
On  this  account  they  were  in  fair  condition  for  beef  with 
the  exception  of  steer  No.  6,  which  was  only  in  fairly  good 
order;  in  consequence  of  this  he  made  a  greater  gain 
than  any  of  the  others.  All  were  coniing  three  years 
old  and  had  been  dehorned  a  year  of  more. 

Nos.  I  and  2  were  grade  shorthorn.  No.  i  was 
wild  and  did  not  become  tame  during  the  whole  experi- 
ment. No.  2  was  a  good  feeder,  though  a  little  nervous. 
Nos.  3  and  4  were  grade  polled  Angus,  took  kindly  to 
feeding,  were  always  lively,  and  had  good  appetites.  Nos. 
5  and  6  were  ordinary  range  steers.  No.  5  was  a  fair 
feeder,  but  a  little  nervous.  They  were  fed  second  cut- 
ting alfalfa  hay  and  had  access  to  running  water  at  all 
times  except  for  three  hours  before  weighing.  On  April 
1st  No.  5  became  sick  and  took  no  grain  till  the  9th. 
From  that  time  till  the  20th  he  was  fed  the  same  ration 
as  during  the  intermediate  period. 

The  first  feeding  period  began  on  January  19th. 
All  were  fed  alfalfa  hay  up  to    March     ist,     a    total    of 
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4 1  days.  During  this  time  they  were  given  6, 549  pounds 
of  hay,  of  which  they  consumed  5,529  pounds,  or  an  aver- 
age consumption  of  22.48  pounds  per  day  for  each  steer. 

At  this  point  in  the  experiment  the  steers  were  di- 
vided into  two  lots  of  three  each.  Lot  No.  i,  consisting 
of  steers  Nos.  i,  3,  and  6,  were  fed  on  alfalfa  hay  and 
sugar  beets.  Lot  No.  2,  consisting  of  Nos.  2,  4,  and  5, 
were  fed  on  alfalfa  hay,  chopped  oats,  and  cracked  wheat. 
Beginning  on  March  ist  and  continuing  for  11  days  the 
two  lots  were  fed  respectively  on  an  increasing  daily  ration 
of  sugar  beets  and  grain  until  they  reached  the  amount  to 
to  be  fed  during  the  last  period,  which  was  14  pounds  of 
sugar  beets  apiece  to  those  in  lot  No.  i,  and  7  pounds  of 
chopped  oats  and  9  pounds  of  cracked  wheat  apiece  to 
those  in  lot  No.  2.  The  average  amount  of  beets  fed 
daily  to  each  steer  for  this  period  was  9  pounds.  The 
average  amount  of  grain  was  4  pounds  of  oats  and  5 
pounds  of  wheat.  During  this  intermediate  period  the 
steers  were  fed  4,914  pounds  of  hay,  of  which  they  con- 
sumed 4,061  pounds,  or  an  average  daily  consumption  for 
each  of  23.34  pounds. 

On  March  12th  the  last  period  was  begun,  which 
lasted  40  days,  ending  April  20th.  During  this  time  the 
steers  were  fed  7821.5  pounds  of  hay,  of  which  they  con- 
sumed 6,505.5  pounds,  or  an  average  daily  consumption 
for  each  of  26.03  pounds,  the  amounts  of  hay  eaten  by  the 
two  lots  not  being  kept  separate.  As  stated  above,  lot 
No.  I  was  fed  14  pounds  of  sugar  beets  with  the  hay,  lot 
No.  2  being  fed  7  pounds  of  chopped  oats  and  9  pounds  of 
cracked  wheat  with  the  hay. 

The  following  shows  the  gain  for  each  steer  during 
the  different  periods.      The  minus  sign  signifies  a  loss. 
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Steer  No.  1 — grade  shorthorn  .  . 
Steer  No.  2 — grade  shorthorn  .  . 
Steer  No.  3— grade  polled  Angus 
Steer  No.  4— grade  polled  Angus 

Steer  No.  5— range 

Steer  No.  6 — range 
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008T  AND  PROFIT --STEEB8. 

The  two  grade  shorthorn  steers  cost  $30  each,  the 
two  polled  Angus  $25  each,  and  the  two  range  $25  each.t 
The  Steers  were  sold  at  the  close  of  the  feeding  period  for 
$3.35  per  hundred  pounds  live  weight. 

Prices  allowed  for  feed  are,  alfalfa  hay  $4  per  ton, 
sugar  beets  $3.  50  per  ton,  and  wheat  and  oats  $1  per  hun- 
dred pounds.  No  account  is  taken  of  the  cost  of  preparing 
the  food  of,  feeding  and  caring  for  the  cattle,  the  interest  on 
the  money  invested  in  the  stock,  or  the  hay  which  was 
wasted. 

The  following  are  the  results  from  a  financial  stand- 
point, based  on  the  above  quotations.  The  six  steers  are 
taken  together. 

Average  selling  price  of  each $3 5. 72 

Average  cost  price  of  each $26.66 

Average  gross  profit  on  each $  9.06 

Average  cost  of  feed  for  each $  8.47 

Average  net  profit  on  each $     .59 

To  estimate  the  exact  cost  of  the  gain  obtained  from 

the  sugar  beet  or  grain  rations,  it  can  readily  be  seen  that 

*This  steer  was  sick  during  April. 

t"  The  priee  paid  for  '  feeders '  this  year  was  higher  than  usual,  and  caused  many  fiirmers 
to  feed  at  a  loss."— J.  S.  Meybr. 


26o 


Wyoming  Experignent  Station. 


it  is  necessary  to  find  the  average  cost  per  pound  of  the  six 
steers  so  that  the  actual  cost  price,  according  to  weight, 
of  each  lot  of  steers  n^ay  be  determined.  The  average 
price  per  pound  paid  for  the  six  steers  was  2.81  cents. 

The  two  lots,  one  being  fed  during  the  last  period  on 
alfalfa  and  sugar  beets,  the  other  on  alfalfa  and  grain,  are 
here  compared. 


s 


V  « 

t  t 

<  < 


Lot  fed  on  hay  and  sugar  beets   984    j  $27.65  I  1101.3     $36.88     $9.23  I  S  5.78     |3.45 


lx>t  fed  on  hay  and  grain, 


913.3!  $25.66  I  1031. H     S34.56 


$8.90     $11.28 


$S.» 


A  comparison  of  the  results  obtained  from  the  grade 
shorthorn,  grade  polled  Angus,  and  range  steers  is  here 
given.  As  has  been  noted  there  were  two  of  each  kind, 
one  of  which  was  fed  on  alfalfa  and  sugar  beets,  the  other 
on  alfalfa  and  grain,  during  the  last  period. 

Cost      i  Average  !  Avenge 
of  Feed.  1""  profit     netJ^ 


Shorthorn.  .  . 
Polled  Angus. 
Range.  .   .    . 


Cost 
price. 

Selling 
price. 

Gross 
Profit. 

$60 
$50 

S72.23 
$71.51 
$70.61 

$12.23 
$21.51 
$20.«B 

$17.80 
$17.80 
$15.52 


$1.85 
$2.55 


$S.78 


From  the  above  table  it  would  appear  at  first  thought 
that  grade  shorthorns  were  poor  cattle  to  feed.  This  is 
doubtless  misleading,  for  in  this  particular  case  a  much 
higher  price  per  pound  was  paid  for  the  shorthorns  than 
for  the  other  kinds. 

BUMMABT  FOB  BTEBB8. 

Average  gain  per  head  for  six  steers  while  on  feed, 
92  days,  1 17.5  pounds  or  1.28  pounds  per  day. 

Average  gain  of  three  steers  fed  alfalfa  and  sugar 
beets,  117  pounds  or  1.27  pounds  per  day. 
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Average  gain  of  three  steers  fed  alfalfa  and  grain 
1 1 8.2  pounds  or  1.284  pounds  per  day. 

The  grade  shorthorns  gained  85  pounds  each. 

The  grade  polled  Angus  gained   149.7  pounds  each. 

The  range  steers  gained  1 18  pounds  each. 

Lot  No.  I  made  an  average  gain  in  first  period  on 
hay  of  2.2  pounds  per  day.  In  last  period  on  hay  and 
beets  they  made  an  average  gain  of  1.06  pounds  per  day. 

Lot  No.  2  in  first  period  on  hay  made  an  average 
gain  of  2.36  pounds  per  day.  In  last  period  on  hay  and 
grain,  they  made  an  average  gain  of  1. 14  pounds  per  day. 

The  lot  fed  on  alfalfa  and  sugar  beets  returned  a  net 
profit,  above  a  fair  price  for  feed  given,  of  $3.45  apiece, 
and  the  lot  fed  on  alfalfa  and  grain  a  loss  of  $2.38  apiece. 

Net  profit  on  the  six  steers  was  $.59  each.  This 
would  be  sufficient  to  pay  for  feeding  where  large  num- 
bers were  handled. 

SHEEP  FEEDING. 

The  sheep  used  for  this  experiment  were  purchased 
from  the  only  range  bunch  accessible  at  the  time.  Three 
ewes  four  or  five  years  old  and  three  spring  lambs  of  1895 
were  purchased.  The  price  paid  for  the  sheep  upon  the 
range  was  $2.50  apiece  for  the  ewes,  and  $2  apiece  for  the 
lambs.  The  six  sheep  actually  cost  the  station  an  average 
of  $3  apiece,  but  the  extra  amount  was  paid  for  delivering 
them  and  is  not  taken  into  account  in  the  results  given 
below;  as  sheep  when  purchased  in  large  numbers  for  feed- 
ing would  not  be  subject   to  great  expense  for  delivery. 

All  the  sheep  were  mutton  fat  at  the  beginning  of  the 

experiment  on  December  ist,   and  consequently  were  not 

as  good  for  the  test  as  could  be  desired. 

Throughout  the  experiment  they  were  fed  at  8  a.  m. 
and  6  p.  m.  each  day;  and  were  weighed  at  10  a.  m.  every 
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third  day  during  the  first  and  second  periods,  and  once  a 
week  during  the  last  period.  They  had  a  small  corral  in 
which  to  exercise  and  had  access  to  fresh  water  at  all  times. 
They  did  not  become  quiet  under  handling,  but  fretted  al- 
most as  much  at  the  last  weighing  as  at  the  first.  The  hay 
fed  was  second  cutting  alfalfa,  and  the  grain  and  roots 
were  grown  on  the  Station  farm.  The  value  of  the  hay  is 
placed  at  $4  per  ton  in  the  stack,  the  sugar  beets  at  $3.50 
per  ton,  which  is  sufficient  to  more  than  pay  the  cost  of 
raising  them,  and  the  grain  at  $1  per  hundred  pounds. 

The  food  was  weighed  to  the  sheep  night  and  morn- 
ing and  the  orts  or  waste  weighed  back  in  the  morning. 

The  experiment  was  carried  through  three  feeding 
periods.  During  the  first  period,  from  December  ist  to 
February  ist,  the  ewes  were  separated  from  the  Iambs  and 
both  lots  were  fed  hay.  At  the  end  of  the  first  period  they 
were  divided  into  three  lots  of  two  each,  each  lot  being 
composed  of  one  lamb  and  one  ewe.  During  the  second 
period,  from  February  2nd  to  March  2nd,  lot  No.  i  was 
fed  hay  alone,  lot  No  2  hay  and  sugar  beets,  and 
lot  No.  3  hay  and  cracked  wheat.  During  the  third 
and  last  period  all  were  put  together  and  fed  hay,  sugar 
beets,   and  cracked  wheat  to  **  top  them  off  "  for  market. 

Gains. 
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13 

Lamb  No.  2 
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19 
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Food  ConBtimed. 


Lot  Number. 

First 
period. 

Second  period. 

Third  period. 

Total 
Hay. 

500 
544 

524 

Toul 
Beets 

140 
258 

140 

Total 

Hay. 

Hay. 

177 
122 

102 

Beeu. 

Grain. 

Hay. 

120 
120 

120 

Beets 

140 
140 

140 

Gr'n 

56 
56 

56 

gram. 

Nou  1,  ewe  and  lamb 
No.  2.  ewe  f 

and  lamb  f  •  •  •  • 
No.  3,  ewe  1 

and  lamb  f  •   •   •   • 

302 

ao2 

302 

f06f 
i52f 

118.25) 
1  18.25/ 

56 
56 

02.5 

The  total  food  consumed  in  2409.  5  pounds,  and  the 
total  gain  93  pounds,  giving  one  pound  of  gain  for  each 
25.  9  pounds  of  food  eaten. 

COST  AND  PBOFIT. 

At  the  close  of  the  feeding  test  the  sheep  and  lambs 
were  sold  for  six  cents  a  pound  net.  The  weights,  dressed, 
were,  ewes.  No.  i,  54  pounds;  No.  2,  60  pounds;  No.  3,  57 
pounds;  lambs,  No.  i,  38  pounds;  No.  2,  35  pounds, 
and  No.  3,  38.5  pounds.  The  mutton  produced  in  per 
cent  of  the  live  weight  was  49.3  per  cent  for  the  ewes,  and 
45.7  per  cent  for  the  lambs,  or  an  average  of  47.8  per 
cent,*  The  pelts  of  the  ewes  brought  80  cents  each  and 
of  the  lambs,  60  cents  each. 

With  the  values  of  alfalfa,  beets  and  grain  given 
above  we  have  the  following  table  of  results: 


Lot  No.  1. 
Lot  No.  2. 
Lot  No.  3. 
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*This  seems  to  be  low,  as  results  in  other  states  show  from  5  to  0  per  cent  more  mutton. 
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The  following  comparison  of  cost  and  profit  with  the 
ewes  and  Iambs  may  be  of  interest : 


Lambe. 

^ 

BWM 

i. 

Cost 

Value. 

Loss. 

Cost 

Value. 

Profit. 

No.  1 

No.  2 

No.  3 

12.97 
3.01 
3.08 

12.88 
2.70 
2.01 

^  -2 

.31 

.17 

No.  1 

No.  2 

No.  3 

13.52 
8.50 
3.63 

$4.04 
4.40 
4.22 

$.ffl 

.81 
.50 

The  total  value  at  6  cents  per  pound  net  gives  $3.44 
per  hundred  pounds  live  weight  for  the  lambs,  and  $3.65 
per  hundred  pounds  live  weight  for  the  ewes. 

During  the  experiment  1.507.5  pounds  of  hay  were 
weighed  back  as  orts  or  waste.  This  would  have  a  value 
of  $3.01  and  where  wasted  would  add  to  the  cost,  but  in 
feeding  sheep  nearly  all  this  waste  may  be  saved  by  feed- 
ing it  to  cattle  or  other  stock.  The  larger  part  of  the 
waste  hay  left  by  one  kind  of  stock  will  be  eaten  by  an- 
other. This  should  always  be  taken  advantage  of  in  feed- 
ing mixed  stock. 

SUMMARY  FOB  SHEEP. 

The  lot  fed  hay  and  sugar  beets  during  the  second 
period  gave  better  returns  than  those  fed  hay  alone  or 
those  fed  hay  and  grain. 

The  ewes  gave  better  gains  and  greater  profit  than 
did  the  lambs. 

The  average  results  of  the  six  sheep  show  a  fair  re- 
turn for  the  feed  given,  with  enough  profit  to  meet  all 
expense  of  feeding  where  larger  numbers  are  handled. 

The  rations  fed  were  not  properly  balanced  and  give 
a  ratio  which  is  too  wide.  The  best  balanced  ration  gave 
the  best  returns  in  each  case. 
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To  the  Citizens  of  Wyoming. 


The  Experiment  Station  exists  in  order  that  it  may  be  of  service  to 
the  people  of  this  State  in  particular,  and  to  the  agricultural  interests  of 
all  in  a  general  way.  To  this  end  it  is  due  the  Station  that  it  have  the 
hearty  co-operation  of  all  whom  it  is  intended  to  serve.  Its  highest  use- 
fulness will  be  attained  so  soon  as  the  efforts  of  the  station  workers  can 
be  concentrated  upon  the  problems  which  press  most  urgently  for  solu- 
tion. This  cannot  be  accomplished  unless  the  constituency  of  the  sta- 
tion will  place  themselves  as  individuals  in  communication  with  the 
workers  of  the  station,  from  whom  they  would  like  help.  Let  the  prob- 
lems which  confront  you  be  freely  communicated,  and  the  station  will 
help  you  solve  them,  devoting  special  time  to  it  if  it  be  a  problem  of  gen- 
eral interest. 

The  botanist  invites  correspondence  on  all  topics  of  economic  in- 
terest concerning  plants,  such  as  the  prevalence  of  important  weeds,  the 
best  means  of  destroying  them,  the  appearance  in  any  locality  of  new 
ones,  any  unusual  development  of  old  ones,  the  diseases  of  any  of  the 
cultivated  crops  due  to  Fungi,  or  any  questions  of  that  character. 

He  will  determine  any  plants  sent  for  that  purpose.  Material  sent 
for  identification  should  be  as  complete  as  possible.  If  the  plant  be 
small,  send  the  entire  plant  or  several  of  them.  These  should,  where 
possible,  have  leaves,  flowers  and  fruit.  Of  larger  plants  send  a  part 
containing  average  leaves  with  flowers  and  fruit,  if  it  can  be  had.  Por- 
tions of  diseased  crop  plants  may  also  be  sent  for  determination  of  the 
Fungus  causing  the  disease.  All  such  material  can  be  sent  fresh  by 
mail  if  closely  wrapped  in  newspapers,  or  can  first  be  dried  under  pres- 
sure between  thick  pads  of  newspaper  and  then  sent  by  mail  between 
pieces  of  paper  securely  protected  by  heavy  pieces  of  cardboard. 

All  packages  should  i>e  marked  with  sender's  name  and  address, 
and  be  accompanied  with  a  letter  of  explanation. 

All  communications  of  a  botanical  nature  should  be  addressed  to 

The  Botanist, 

Experiment  Station, 
Laramie,  Wyoming. 
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AVEN    NELSON. 


THE    NATURE    OF    WEEDS. 

As  indicated  in  the  title  of  this  bulletin,  it  is  not  the 
intention  of  the  writer  to  attempt  at  this  time  an  exhaust- 
ive treatment  of  the  subject  of  weeds.  Its  very  nature  is 
such  as  to  preclude  the  hope  of  saying  the  final  word  on 
this  subject.  That  this  must  be  so  is  readily  understood 
if  we  will  call  to  mind  what  weeds  are,  and  that  the  term 
weed  is  largely  a  relative  one.  The  weediness  of  a  plant 
depends  in  many  cases  upon  the  observer's  point  of  view; 
that  is,  a  plant  is  pronounced  a  weed,  bad  in  proportion 
to  the  hindrance  it  offers  to  the  production  of  that  which 
is  at  that  particular  time  and  place  the  desirable,  or  good. 

It  has  often  been  said  that  a  iveed  is  only  a  plant  out 
of  place,  which  may  be  accepted  if  we  will  add  that  it  is 
one  that  insists  on  growing  where  it  is  not  wanted. 

It  may  be  well  to  remember  that  there  were  no 
weeds  anywhere  till  man  appeared  and  found  that  certain 
plants  could  serve  for  him  certain  economic  purposes.  At 
first  such  plants  as  were  from  time  to  time  found  of  use, 
were  simply  sought  out  from  those  places  where  they  had 
succeeded  in  maintaining  themselves  in  spite  of  the  severe 
competition  to  which  all  plants  in  a  state  of  nature  are 
subjected.  As  these  plants  or  their  products  became 
more  and  more  desirable    it  dawned   upon    first  one   and 
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then  another  to  assist  these  desirable  plants  in  their  strug- 
gle for  existence.  This  it  was  found  could  be  done  in 
two  ways;  by  keeping  down  the  other  plants  with  which 
these  were  competing,  or  by  removing  the  desirable  ones 
into  new  localities  where  competition  would  be  less  se- 
vere. 

When  this  point  had  been  reached  in  man's  struggle 
with  nature,  agriculture  had  its  inception,  and  from  that 
day  to  this  some  plants  have  been  favored  and  others  re- 
pressed by  the  hand  of  man. 

On  each  of  these  two  classes  of  plants  this  kind  of 
treatment  has  produced  its  legitimate  result.  The  unde- 
sirable class  has  grown  more  aggressive,  holding  its 
ground  more  stubbornly  in  each  succeeding  generation* 
developing  but  one  quality,  namely,  that  of  maintaining 
and  propagating  itself  under  the  most  adverse  circum- 
stances. The  desirable  class,  as  it  was  more  and  more 
relieved  from  the  necessity  of  striving  for  space,  for  food 
and  for  sunshine,  developed  its  useful  qualities  to  a 
greater  degree,  but  on  the  other  hand  it  became  less  and 
less  fitted  to  struggle  single  handed,  as  it  were,  with  its 
natural  enemies.* 

This  dependence  upon  man  has  been  and  is  still  con- 
stantly being  intensified  by  man's  selective  agency.  For 
purposes  of  propagation  those  plants  are  selected  which 
have  shown  a  tendency  to  produce  the  desirable  product 
in  greater  abundance  or  of  more  perfect  quality,  hence  it 
has  come  about  that  nearly  all  plants  of  economic  im- 
portance are  man's  wards,  dependent  upon  him  for  their 

•The  oft  used  phrase,  "Striiji^gle  tor  existence,"  given  to  us  by  Darwin,  is  u»ed  as  be  used 
it,  in  a  largr,  metaphorical  sense.  Not  even  in  the  animal  world  is  this  sinisgle  uften  an  active 
combat,  hiii  it  is  none  the  less  real  and  relentless.  If  one  secures  in  a  legitimate  way.  by  reasca 
of  superior  endowments,  what  a  thousand  need  in  order  to  maintain  existence  but  only  one  can 
have,  the  struvi^le  is  just  as  actual,  though  it  is  an  unconscious  one,  and  the  results  to  those  that 
fail  Ju.st  as  inglorious. 
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very  existence,  but  rewarding  him  for  his  care  by  a  super- 
abundance of  food  materials,  superior  fibres  for  his  various 
fabrics,  and  for  his  aesthetic  sense  a  wealth  of  beauty  sur- 
passing an  artistes  dream. 

These,  then,  are  the  two  classes  of  plants  with  which 
the  tiller  of  the  soil  has  to  deal,  one  class  representing  all 
those  that  are  at  present  known  to  be  valuable  to  man; 
the  other  those  which  to  a  greater  or  less  extent  interfere 
with  the  most  successful  production  of  the  first.  To  these 
last  in  a  general  way  the  term  iveeds  is  applied,  but  in  its 
more  restricted  sense  the  term  is  applied  to  the  larger  or 
seed  producing  plants  which  come  into  direct  competition 
with  our  cultivated  plants  by  occupying  or  attempting  to 
occupy  our  orchards,  our  gardens  and  our  fields.  Also, 
as  previously  suggested,  the  term  has  a  significance  rela- 
tively considered.  The  same  plant  may  at  different  times 
be  both  a  weed  and  a  valuable  plant.  A  volunteer  crop 
of  buckwheat  in  a  cornfield  is  no  less  a  weed  than  a  thistle 
in  a  hayfield,  hence  plants  cannot  all  be  arbitrarily  sep- 
arated into  good  and  bad,  as  the  classification  of  some  will 
depend  upon  the  cultivator's  point  of  view.  For  our  pres- 
ent purposes,  then,  a  weed  may  be  defined  as  any  plant 
which,  by  taking  possession  of  the  soil,  reduces  the  quan- 
tity or  quality  of  the  desired  crop,  or  becomes  in  any  way 
an  offense  to  the  eye  or  an  obstruction  upon  the  lands  in 
question. 

THE    EVOLUTION    OF    WEEDS. 

Thousands  of  kinds  of  plants  are  found  growing  in 
greater  or  less  abundance  upon  the  earth.  These  all 
strive  to  perpetuate  themselves,  some  in  one  way,  some  in 
another,  but  most  of  them  produce  seeds  or  spores  which 
are  intended  to  secure  the  continuity  of  the  plant's  life  in 
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that  of  new  individuals  successively  produced.  It  can 
easily  be  shown  that  even  the  forms  which  produce  the 
smallest  number  of  seeds  per  plant,  produce  enough  to 
cover  the  whole  earth  in  a  few  years  if  each  seed  were 
allowed  to  germinate  and  develop.  What,  then,  must  be 
the  condition  when  the  thousands  of  kinds  of  plants,  some 
of  which  literally  produce  tens  of  thousands  of  seeds,  are 
striving  to  perpetuate  themselves!  How  fierce  must  be 
the  competition  for  place  and  food !  As  a  result  of  this 
struggle  for  existence,  some  have  adapted  themselves  to 
one  condition  and  mode  of  life  and  some  to  another.  In 
the  life  histories  of  the  races  which  each  represents  we  see 
intensified  all  those  variations  which  have  favored  them 
in  this  fierce  combat,  not  only  with  other  forms,  but  even 
with  those  of  their  own  kind.  Those  forms  which  have 
been  able  to  adapt  themselves  to  the  most  diverse  condi- 
tions, to  develop  the  most  successful  expedients  for  re- 
producing their  kind  and  to  most  surely  withstand  adverse 
environments,  are  the  plants  which  are  now  our  ivorst 
weeds.  These  characteristics  as  displayed  in  the  weeds 
of  the  following  list  will  be  considered  in  connection  with 
each. 

THE    NOXIOUSNESS    OF    WEEDS. 

All  who  have  had  any  experience  with  weeds  know 
only  too  well  that  some  weeds  are  always  an  unmitigated 
nuisance  and  most  of  them  a  constant  source  of  annoy- 
ance and  financial  loss.  Few,  however,  realize  to  what 
extent  the  failure  or  partial  failure  to  obtain  remunerative 
results  in  their  agricultural  ventures  is  due  to  the  weeds 
that  run  rampant  in  their  fields  and  fence  corners.  The 
losses  are  always  occasioned  in  several  ways,  among  which 
may  be  mentioned  the  following:     The  weeds  crowd  out 
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or  shade  out  the  less  vigorous  plants  of  the  crop,  thus  re- 
ducing the  number  from  which  returns  may  be  expected; 
they  abstract  from  the  soil  such  large  quantities  of  plant 
food  that  the  crop  plants  that  do  survive  *are  not  able  to 
attain  full  development,  and  so  yield  inferior  products  that 
are  unsalable  or  at  best  bring  but  small  returns;  they  in- 
terfere with  the  most  expeditious  and  economic  methods 
of  harvesting,  and  the  harvested  products,  because  of  admix- 
ture with  weeds  or  their  seeds,  sink  still  lower  in  market 
value;  they  may  cause  serious  injury  to  stock,  as  in  the 
case  of  Squirrel-tail  Grass  and  some  thistles;  they  may 
cause  serious  injury  to  such  animal  products  as  wool  by 
reason  of  their  hooked  seeds  clinging  to  and  becoming  in- 
volved in  it  as  do  all  sorts  of  burs;  the  farm  itself  be- 
comes less  and  less  valuable,  and  the  difficulty  of  disposing 
of  it  greater,  for  the  intending  purchaser  sees  the  evi- 
dences of  an  impoverished  soil  well  seeded  to  weeds.  The 
fences  to  some  extent  concealed  in  the  weeds  on  either  side 
do  not  create  a  desire  in  any  one  to  possess  the  enclosed 
acres.  That  sometimes  some  use  can  be  made  of  some 
weeds  does  not  prove  that  weeds  are  a  good  thing;  it  may 
be  worth  while  to  save  a  crop  of  Rag-weeds  in  times  of 
scarcity,  but  it  were  better  to  grow  something  else. 

THE  PERMANENCY  OF  WEEDS. 

Weeds,  like  the  poor,  we  have  always  with  us,  and 
again  like  the  poor,  they  are  the  most  numerous  in  the 
most  shiftless  communities.  As  shiftlessness  causes  pov- 
erty and  poverty  induces  shiftlessness,  so  shiftlessness  en- 
dures weeds  and  weeds  cause  poverty  now  just  as  they  did 
in  the  time  Solomon.  It  is  possible  now  as  then  to  go  by 
the  field  of  the  slothful  and  see  it  all  overgrown  with 
thorns  and  thistles,  with  the  usual   accompaniment   of  the 
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broken  down  wall, — all  evidences  of  a  little  more  sleep 
and  a  little  more  folding  of  the.  hands.  Now-,  as  then,  pov- 
erty comes  to  such  a  place  as  one  that  travelleth,  and  want 
as  an  armed  man  ;  but  do  we,  as  Solomon,  look  upon  it 
and  receive  instruction  ? 

GLASSES  OF  WEEDS. 

With  reference  to  their  natural  period  of  life,  weeds 
are  spoken  of  as  (i)  Annuals,  (2)  Biennials  and  (3j  Peren- 
nials. 

The  first  are  reproduced  from  seed  each  year,  and 
are  easily  destroyed,  as  a  rule,  by  uprooting,  and  wnll  be 
eradicated  if  all  the  plants  springing  from  a  given  crop  of 
seed  are  destroyed.  It  is  well  to  remember,  however, 
that  ail  the  seeds  do  not  germinate  the  first  season.  In 
many  cases  it  is  in  the  nature  of  the  seeds  for  a  part  to 
grow  the  first  and  the  rest  the  second  year  or  even  later. 
If  the  conditions  are  unfavorable,  as  lack  of  moisture  or 
being  buried  too  deeply,  they  may  lie  dormant  for  several 
years  and  then  spring  up,  much  to  the  wonder  of  the 
farmer  as  to  their  origin. 

The  second  live  two  years,  storing  up  food  in  the  tis- 
sues during  the  first  season  in  order  that  seed  in  super- 
abundance may  be  rapidly  produced  during  the  second. 
These  yield  to  the  same  methods  of  extermination  as  the 
first. 

The  third,  living  for  a  number  of  years,  are,  as  a  class, 
the  most  troublesome.  Such  perennials  as  are  classed  as 
weeds  do  not  depend  upon  seeds  alone  for  their  propaga- 
tion. They  are  provided  with  underground  stems,  known 
according  to  their  structure  and  form,  as  rootstocks, 
bulbs,  corms  or  tubers.  These  have  the  power  of  giving 
rise  to  new  plants  ;  and  separation  from  the  parent  plant. 
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or  even  dismemberment  of  these  underground  stems,  only 
serves  to  facilitate  the  production  of  new  individuals. 
To  this  class  belong  those  which  most  stubbornly  resist 
eradication,  as  for  example  the  Canada  Thistle  and  Quack 
or  Couch  Grass.  Many  of  our  worst  weeds,  however,  be- 
long to  the  other  classes,  not  because  the  individual 
plants  are  hard  to  kill,  but  either  because  of  the  vast  num- 
ber of  seeds  produced  or  the  remarkable  contrivances  for 
securing- their  wide  dispersal. 

For  convenience  weeds  may  again  be  divided  into 
two  classes,  viz  :  i.  Cosmopolitan,  and  2,  Local.  In  the 
first  class  we  will  place  those  which,  on  account  of  some 
remarkable  power  of  propagation  or  some  extraordinary 
vitality,  are  at  home  anywhere  and  are  therefore  pecu- 
liarly difficult  to  eradicate.  These  often  require  con- 
certed action  on  the  part  of  communities  or  states  to  se- 
cure their  extirpation  and  thus  avert  the  loss  and  annoy- 
ance which  their  complete  establishment  would  entail.  In 
this  class  we  find  our  worst  weeds,  but  it  is  to  be  remem- 
bered that  such  a  term  can  be  only  a  relative  one.  The 
worst  weeds  of  one  community  are  not  necessarily  those 
of  another,  for  differences  in  soil,  in  climate  and  in  char- 
acter of  crops  will  determine  which  are  most  to  be  feared. 
In  the  second  class  are  all  other  weeds  which  yield  to  the 
ordinary  means,  viz  :  cultivation  of  the  ground  ;  in  fact, 
they  are  rarely  found  outside  of  cultivated  ground,  and  if 
so  found  are  of  no  particular  detriment.  This  class  may 
very  properly  be  left  to  individual  concern,  for  the  thrifty 
husbandman  will  see  to  it  that  his  crops  do  not  suffer  on 
account  of  them,  and  the  careless  will  have  to  be  left  to 
his  own  folly  so  long  as  he  does  not  by  his  neglect  inflict 
injury  upon  others. 
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PURPOSE  OF  THE  BULLETIN. 

I  do  not  cherish  the  Utopian  dream  that  we  shall  ever 
be  rid  of  weeds,  but  there  are  some  kinds  that  ought  to  re- 
ceive the  most  earnest  attention,  not  only  on  the  part  of 
individuals  immediately  concerned,  but  by  the  State  as  a 
whole.  It  is  the  purpose  of  this  bulletin  to  call  attention 
to  such,  to  assist  in  making  them  known,  to  point  out  the 
dangers  to  be  feared  from  each,  to  help  in  solving  the  dif- 
ficult problems  connected  with  their  eradication,  and  to 
suggest  some  needed  legislation  looking  to  this  end. 

In  order  to  secure  community  of  action  in  this  matter 
it  is  necessary  that  the  worst  pests  shall  be  known  and 
recognized  by  all.  To  this  end  a  few  of  those  which,  in 
the  judgment  of  the  writer,  are  at  present  most  to  be 
feared  are  illustrated  and  briefly  described.  As  the  only 
object  in  view  is  ready  recognition  of  the  plant,  non-tech- 
nical language  is  used,  reliance  being  placed  upon  the  il- 
lustrations for  enforcing  the  descriptions.  It  would  bean 
easy  matter  to  run  up  a  list  of  a  hundred  or  more  weedy 
plants,  but  it  seems  wiser  to  direct  attention  to  a  few  very 
aggressive  ones  that  are  weeds  first,  last,  and  all  the  time. 


RUSSIAN  THISTLE, 

(Salsola  Kali  Tragus  (L. )  Moq.^ 

As  it  is  intended  to  consider  the  weeds  of  this  list  in 
the  order  of  the  danger  they  present  to  our  agricultural  in- 
terests, the  Russian  Thistle  is  placed  first,  for  the  danger 
it  threatens  is  both  real  and  imminent.  It  has  already  in- 
flicted untold  injury  upon  the  farmers  of  some  of  our 
neighboring  States,  viz  :  Nebraska,  Iowa,  Minnesota  and 
the  Dakotas.     Several  other  States  are  suffering  more  or 
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less,  but  having  grappled  sooner  with  the  problems  of  its 
repression,  much  has  been  done  in  some  of  them  to  pre- 
vent its  securing  a  foothold.  In  all  of  them  active  meas- 
ures have  been  taken,  which  are  doing  much  to  restrict  it, 
even  in  the  worst  infected  States. 

Wyoming  cannot  afford  to  delay  in  this  matter  ;  the 
pest  is  well  established  within  our  borders,  and  will,  in 
another  season  or  two,  be  entirely  beyond  our  control. 
Our  climatic  and  soil  conditions  are  just  such  as  to  make 
this  the  ideal  home  of  this  dangerous  tumbleweed. 

HISTORY  OP  THE  PLANT.* 

The  plant  seems  to  be  native  on  the  plains  of  south- 
eastern Russia,  where  it  has  long  been  a  troublesome 
weed.  It  found  its  way  into  the  United  States  in  1873  or 
'74,  having  been  brought  to  South  Dakota  in  flaxseed  im- 
ported from  Russia.  The  land  where  it  was  introduced 
being  somewhat  broken,  and  corn  the  principal  crop,  it 
did  not  at  first  spread  very  rapidly.  It  was  not  till  about 
1888  that  it  had  thoroughly  established  itself  in  South 
Dakota,  but  about  this  time  it  spread  beyond  her  borders 
and  invaded  North  Dakota  on  one  side  and  Iowa  on  the 
other. 

From  this  time  on  its  dispersal  has  been  rapid  beyond 
all  precedent.  History  records  no  instance  of  so  much 
territory  invaded  by  any  plant  in  so  short  a  time,  for  in 
these  few  years  it  has  appeared  in  nearly  all  the  States 
from  California  to  New  York,  and  from  Canada  on  the 
north  to  Kansas  and  Colorado  on  the  south. 


r  '  '  *Mr.  L.  H.  Dewey,  Assistant  Botnnist  of  the  Dcpariment  of  Agriculture,  has  studied 
the  Russian  Thistle  in  allot  its  aspects  \eiy  carefully.  'Ihe  lesults  of  his  investigations 
have  been  published  in  Faimcis'  Bulletin  No.  lo,  1893;  and  a  much  fuller  report  in  Bulle- 
tin No.  15  of  the  Division  of  Botriny.  These  publications  are  the  sources  from  which  much 
of  the  inloimaiion  concerning  this  weed  has  lecn  diawn  for  the  now  ralhcr  extensive  liter- 
ature upon  the  subject.  Seveial  of  cur  Experiment  Stations  have,  hcwcvcr,  added  greatly 
to  our  knowledge  of  it.  All  of  these  sources  have  been  freely  drawn  upon  by  the  writer,  who 
hereby  gratefully  acknowledges  his  indebtedness. 
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Two  causes  have  contributed  to  this  unapproachable 
record,  viz  :  first,  its  peculiar  facility  in  distributing  its 
seeds,  naturally  on  its  own  account,  artificially,  by  man's 
aid,  in  hay,  in  grain,  and  in  seeds  generally  ;  second, 
suitable  soil  and  favorable  climatic  conditions.  It  is  just 
one  more  instance  of  the  fact  that  some  plants  and  ani- 
mals, when  transferred  to  a  new  locality,  find  more  favor- 
able environments  than  in  their  native  home.  Most  of  our 
truly  troublesome  weeds  are  of  European  origin. 

ITS  HISTORY  IN  WTOMINa. 

Though  reported  from  a  few  points  in  the  State  in 
1893,  it  is  probable  that  all  such  reports  were  due  to  per- 
sons mistaking  other  more  or  less  similar  plants  for  the  one 
in  question.      At  least  this  was  so  in  the  cases  verified. 

Not  till  the  fall  of  1894  was  an  authentic  specimen 
communicated  to  this  Station.  This  was  received  from 
Mr.  F.  J.  Stanton,  of  Cheyenne,  who  wrote  that  it  was 
fairly  well  established  at  some  points  near  the  railroad.  A 
press  bulletin  was  at  once  issued  sounding  a  note  of  warn- 
ing, which  received  large  publicity  through  the  papers  of 
the  State.  To  this  in  part  may  be  due  the  apparent  free- 
dom from  the  weed  except  along  railroad  lines,  for  this 
placed  every  suspected  weed  under  the  ban. 

In  1895  specimens  were  received  from  Douglas  and 
Frederics,  and  this  season,  1896,  the  writer  has  observed 
it  in  a  large  number  of  places,  in  fact  at  every  railroad 
point  visited  in  a  somewhat  extended  botanical  collecting 
trip. 

On  the  line  6f  the  Union  Pacific  it  was  plentiful  both 
at  Laramie  and  Cheyenne,  at  the  latter  place  in  all  waste 
ground,  sometimes  almost  to  the  exclusion  of  other  weeds. 
On  the  Cheyenne  and  Northern,  specimens  weie  not  rare 
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at  Wheatland,  Uva,  Badger  and  Orin  Junction.  The  crop 
on  the  Elkhorn  at  Lusk,  and  on  the  Burlington  at  Newcas- 
tle, Moorcroft,  Sheridan,  Ranchester  and  Parkman  was 
even  more  prolific.  As  these,  the  only  points  at  which 
personal  investigation  was  made,  were  all  infected,  it 
seems  justifiable  to  suppose  that  the  weed  is  found  at  most 
points  upon  all  of  these  lines. 

Prof.  W.  C.  Knight,  of  this  Station,  reports  it  abun- 
dant at  Casper  and  at  various  points  upon  the  freight  road 
between  that  point  and  Lander,  viz  :  on  Poison  Spider 
Creek.  At  these  points  it  has  probably  been  introduced 
by  seeds  in  the  grain  which  the  freighters  have  fed  at  the 
camping  places  along  the  trail. 

METHODS  OF  DISPERSAL. 

The  Russian  Thistle  belongs  to  the  class  of  weeds 
properly  called  Tumbleweeds.  It  is  not  a  thistle  at  all, 
and  has  been  so  called  only  on  account  of  its  spines.  It 
would  have  been  more  in  keeping  to  have  called  it  the 
Russian  Tumbieweed, 

Tumble  weeds  are  plants  which  usually  branch  freely, 
assuming  in  the  course  of  growth  a  somewhat  spherical 
form.  These  plants  are  annuals,  and  when  mature  and 
dead  the  one  comparatively  slender  root  is  easily  snapped 
by  the  wind  and  the  plant  is  set  adrift,  to  be  threshed  over 
miles  of  prairie  and  plain  by  every  storm.  On  treeless 
and  fenceless  areas  they  travel  till  worn  out,  and,  as  their 
seeds  are  not  readily  dislodged,  the  thousands*  that  each 
plant  bears  may  be  distributed  over  scores  of  miles.  This, 
while  true  of  all  tumble  weeds,  is  especially  true  of  the 
Russian  Thistle. 


'''A  plant  of  average  size,  weighing  when  dry  3  or  4  pounds,  it  is  estimated  bears  up- 
wards of  30,000  seeds;  while  the  largest,  sometimes  weighing  ao  pounds  when  dry,  bears  150,- 
coo  to  aoOfOoo  seeds. 
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But  were  this  the  only  manner  in  which  its  seeds  are 
scattered  it  would  not  be  so  bad.  for  there  are  some  nat- 
ural barriers  which  it  would  hardly  cross.  Hay  and  grain 
and  seeds  in  general  are  sent  from  infected  areas,  bearing, 
perhaps,  the  one  seed  which  serves  to  infect  a  new  region. 
Stock  cars  in  their  hay  and  litter  carry  the  seeds  from 
State  to  State,  as  evidenced  by  the  fact  that  almost  invari- 
ably the  points  of  first  appearance  are  on  railroad  lines, 
particularly  about  stock  yards  and  other  places  where  cars 
are  cleaned  from  time  to  time. 

SPEOIAL  DANGER  IN  WTOMING. 

The  belief  that  Wyoming  has  more  to  fear  from  this 
weed  than  most  of  the  other  States  is  based  upon  the  fol- 
lowing facts  :  The  Russian  Thistle  belongs  to  a  family  of 
plants,  the  Chenopodiaceae,  of  which  we  have  many  na- 
tive representatives.  In  common  with  many  of  these  it 
thrives  in  all  soils,  but  seems  even  to  be  favored  by  a  per- 
centage of  alkali.  Drought  is  no  hindrance  to  it  ;  it  ma- 
tures a  crop  when  all  else  fails. 

Our  large  areas  of  unoccupied  lands,  treelees  and  un- 
fcncL^d,  offer  unobstructed  and  immediate  dispersal. 

While  it  is  true  that  it  is  not  able  to  establish  itself 
in  well  sodded  ground,  it  is  equally  true  that  the  open  and 
imperfect  sod  of  many  of  our  native  gras.ses  do  not  resist 
its  encroachments.  At  several  points  along  the  railroads 
it  was  observed  among  Blue  Stem  and  other  grasses. 
Once  established  on  the  general  range,  where  it  is  every- 
body's or  nobody's  business  to  destroy  it,  it  will  never  be 
exterminated.  Viewed  from  this  standpoint  then  it  can- 
not be  attacked  too  soon  while  it  is  yet,  chiefly  at  least, 
upon  railroad  lines  and  in  and  about  our  towns  and  vil- 
lages. 
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DE8CEIPTI0N. 

Technical  description  is  purposely  omitted,  for  I  take 
it  that  those  who  are  particularly  interested  wish  simply 
the  easiest  method  of  recognizing  it.  To  this  end  I  give 
the  following  excellent  popular  description  by  Mr.  L.  H. 
Dewey,  as  given  in  the  bulletins  to  which  I  have  pre- 
viously referred.  The  detail  figures  in  Plate  II,  from 
the  same  source,  and  plates*  I  and  III,  will  enable  any 
careful  observer  to  recognize  the  plant. 

"In  May  and  June  the  seeds  germinate,  each  sending  up  on  a  slen- 
der red  stem  two  narrow  green  leaves  about  an  inch  long  and  somewhat 
similar  in  appearance  to  shoots  of  grass.  Between  these  seed  leaves  a 
short  stem  soon  appears  bearing  slender  spine  tipped  leaves,  which  later 
produce  branches  in  their  axils  (Plate  II,  Fig.  b).  *  *  ♦  Until  dry 
weather  begins  the  plants  grow  rather  slowly,  but  they  store  up  an  abun- 
dance  of  moisture  in  the  succulent  leaves  and  branches.  During  the  dry 
weather  in  August  the  moisture  disappears  from  the  slender  leaves  pnd 
they  wither  and  sometimes  fall  off.  New  shoots  are  formed  which  at 
first  are  short  and  densely  crowded  with  spine  pointed  leaves  less  than 
half  an  inch  long,  but  later  elongate  so  that  the  leaves  become  separated 
at  intervals  of  one-sixteenth  to  one-half  inch  (Plate  II,  Fig.  a).  Each 
\^-^\  is  accompanied  by  two  bracts  similar  to  the  leaf  itself,  all  spine 
tipped  and  projecting  at  almost  right  angles  to  the  stem.  A  single, 
sm.ill,  steniless  flower  grows  in  a  cup-shaped  depression  formed  by  the 
bases  of  the  two  bracts.  The  outer  parts,  or  perianth,  of  the  flower  are 
thin  and  paper-like  in  texture,  spreading,  when  fully  open,  about  one- 
fourth  inch,  and  are  usually  bright  rose  color  (Plate  II.  Fig.  d).  If  the 
flower  is  taken  out  and  carefully  pulled  to  pieces  a  small,  pulpy,  green. 
coiled  body  appearing  like  a  minute,  green  snail  shell  will  be  found 
(Plate  II,  Fig.  f).  This  is  the  embryo  or  miniature  plant.  .As  the  seed 
ripens  its  coat  becomes  of  a  dull  gr^-  color,  and  at  maturity  the  whole 
seed  is  about  one-sixteenth  of  an  inch  in  diameter,  irregular  in  form,  and 
of  about  one-half  the  weiglit  of  a  flax  or  clover  seed  (Plate  II,  Fig.  e). 

During  August  and  early  September  the  plants  become  rigid 
throughout  and  increase  rapidly  in  size,  often  growing  2  or  3  feet  in 
hci.L:ht  and  4  to  6  feet  in  diameter,  forming  a  dense,  bushy  mass  of  spiny 
branches  (Plates  I,  III,  and  Plate  II,  Fig.  a).  By  the  middle  of  Septem- 
ber the  exposed  parts  of  the  plants  have  usually  changed  in  color  fiDin 
dark  green  to  crimson  or  rose  red.  When  the  ground  is  frozen  in  No- 
vember the  entire  plant,  except  the  seed,  dies.     The  root  is  broken  by 

♦  rh»*  frnntispif'C,  Plate  I,  has  kindly  been  loaned  to  ihijs  Station  by  the  Ohio  Station  • 
and  for  the  use  of  Plate  III  we  are  indebted  to  the  Wisconsin  Station. 
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the  force  of  the  wind  and  the  plant  is  blown  about  by  the  wind  as  a  tum- 
ble weed." 

ITS  PERNI0I0USNES8. 

The  Russian  Thistle  has  no  good  points  worthy  of 
consideration.  Some  claims  have  been  made  for  it  as  a 
forage  plant,  but  its  value  in  that  direction  should  have  no 
weight  whatever  when  it  is  understood  that  it  has  no  ad- 
vantage ov^r  many  others  with  no  noxious  qualities.  It 
cannot  be  eaten  by  stock  on  the  range  except  during  the 
summer  months  (June  and  July),  when  other  palatable 
feed  is  abundant. 

In  cultivated  grounds  it  is  a  weed  first,  last,  and  all  the 
time,  robbing  the  soil  and  crowding  out  the  crops.  This 
is  especially  its  history  in  grain  fields,  where  it  not  only 
greatly  reduces  or  exterminates  the  crop,  but  greatly  im- 
pedes the  process  of  harvesting,  damages  the  machinery, 
and  injures  the  horses'  legs  to  such  an  extent  as  to  form 
festering  sores. 

The  large,  rigid  plants  greatly  interfere  with  all  farm 
operations,  and  the  dry  plants,  when  banked  against 
fences,  corrals  and  stock  yards  offer  inviting  pathways  for 
chance  fires. 

METHODS  OF  CONTROL. 

It  is  an  annual,  hence  if  plants  are  not  allowed  to  pro- 
duce seed  it  will  soon  be  brought  under  control. 

It  is  not  difficult  to  kill ;  if  plowed  completely  under 
or  if  cut  down  with  a  hoe  it  dies  ;  if  mowed  off  below  all  of 
its  branches  at  proper  times  it  will  suffice.  If  cut  or 
mowed  after  blossoming  the  seeds  are  often  matured  from 
the  sap  of  the  somewhat  succulent  stems,  hence  all  plants 
approaching  maturity  must  be  burned  to  make  sure  that 
they  will  not  distribute  any  seed. 


^ 


The  Woist  Weeds  of  Wyoming,  283 

As  it  is  rather  inconspicuous  when  young,  but  devel- 
ops rapidly  and  to  such  enormous  proportions  late  in 
the  season,  cultivated,  and  in  fact  all  suspected  areas  need 
to  be  gone  over  in  late  August  or  early  September  to  see 
that  no  isolated  individuals  have  been  overlooked. 

Vigilance,  and  the  free  use  of  the  plow  and  harrow, 
the  hoe  and  the  scythe,  will  soon  rid  a  farm  of  it,  but  un- 
less there  is  the  completest  co-operation  of  all  the  resi- 
dents of  a  community  the  ground  will  soon  be  re-seeded 
again.  It  is  just  as  essential  to  its  extermination  that  my 
neighbor  shall  destroy  them  on  his  place  as  that  I  destroy 
them  on  mine.  This  will  not  happen  till  we  have  a  thor- 
oughly aroused  public  sentiment,  backed  by  a  just  and  en- 
forceable law.  To  secure  this  sentiment  it  should  only  be 
necessary  to  make  thoroughly  known  the  character  of  the 
weed  and  the  dangers  that  it  threatens,  and  to  furnish 
means  for  its  recognition.  On  these  points  it  ought  to  be 
made  impossible  for  any  one  to  remain  in  ignorance.  As 
Mr.  L.  H.  Dewey  has  said*,  **make  the  pupils  in  the 
schools  familiar  with  it,  teach  them  to  destroy  it,  as  they 
would  a  rattlesnake,  wherever  they  see  it."  Let  the 
watchword  be  :  ''Kill  it.'' 

When  it  is  known  that  in  some  counties  in  our  neigh- 
boring States  this  pest  is  in  such  complete  possession  that 
many  farmers  are  abandoning  their  fields  in  despair,  and 
that  farm  valuations  on  account  of  it  are  greatly  dimin- 
ished, it  ought  to  spur  us  all  on  to  secure  its  extermination 
in  Wyoming  while  it  may  yet  be  within  our  control. 


•Farmers'  Bull.  No.  lo,  U.  S.  Dept.  Agriculture. 


;i,-Tail  Gh 
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SQUIRREL-TAIL  GRASS, 

Fox-Tail,   Wild  Barley  (Hordeum  jubatum  h.) 

In  a  State  where  hay  forms  so  staple  and  important  a 
crop  as  in  Wyoming,  the  worst  weed  of  our  meadavvs'must 
receive  attention.  In  the  opinion  of  the  writer  there  is  no 
one  weed  that  so  much  concerns  hay  producers  and  hay 
users  as  this.  Not  because  it  is  ever  likely  to  take  com- 
plete possession  of  our  lands,  as  the  Russian  Thistle 
threatens  to  do,  but  because,  so  long  as  it  is  endured  in 
our«meadows,  much  hay  must  be  quite  unfit  for  use.  How 
any  one  who  knows  its  worthless  character  and  the  injur- 
ies that  it  inflicts  upon  stock  can  for  a  moment  think  of 
using  hay  in  which  it  is  found  in  any  appreciable  quantity, 
is  incomprehensible.  Selfish  interests,  as  well  as  humane 
considerations,  forbid  its  use. 

This  annual  grass  is,  as  soon  as  it  heads,  a  pest  and 
only  a  pest.  Its  light  seeds,  armed  with  the  long  barbed 
bristles,  are  carried  everywhere  by  the  wind,  in  the  waters 
of  our  irrigating  ditches  and  on  our  streams,  and  even  by 
animals  in  their  hair  and  wool. 

With  such  easy  dissemination  the  plant  readily 
spreads  to  all  fields  where  suitable  conditions  are  offered. 
Unfortunately  suitable  conditions  are  often  unwittingly 
created  by  the  ranchman  himself.  By  over-irrigation,  par- 
ticularly during  the  spring  months,  the  native  or  culti- 
vated grasses  are  wholly  or  partly  killed  out  and  the  va- 
cated soil  is  promptly  occupied  by  this  hardy  indigene. 

Being  an  annual  it  is  not  so  very  diflficult  to  bring  it 
under  control.  Infested  meadows  may  be  cut  before  the 
Squirrel-Tail  heads,  and  if  they  are  cut  a  second  time  dur- 
ing the  season  this  will  practically  exterminate  it,  if  fence 
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corners  and  turning  rows  are  not  maturing  plants  for  the 
re-seeding  of  the  ground- 
Where  it  is  in  complete  possession  of  a  meadow  the 
safest  and  best  means  is  to  break  up  the  ground  and  plant 
to  a  cultivated  crop  for  a  year  or  two.  This  is  always  ef- 
fective and  probably  the  shortest  road  to  a  well-sodded 
meadow  again,  for  the  considerable  presence  of  this  weed 
in  any  field  indicates  that  the  better  grasses  have  run  out. 
In  this  State  there  are  many  valuable  meadows  of 
native  grasses  which  are  being  ruined  by  injudicious 
methods  of  irrigation.  Constant  flooding  drowns  out  the 
better  grasses,  which  are  then  replaced  by  seeds  and 
rushes,  or,  worse  yet,  by  Squirrel-Tail  Grass.  It  is  to  be 
hoped  that  more  judicious  methods  may  prevail,  and  that 
the  remarkably  nutritious  native  grasses  may  still  be  saved 
in  many  meadows. 

No  description  of  this  is  needed  ;  it  is  known  to  all,  or 
if  not,  may  easily  be  recognized  from  the  accompanying 

plate. 

More  complete  information  as  to  the  structure,  the 

mode  of  dissemination,  the  injuries  resulting  from  this  weed 

and  the  best  methods  of  exterminating  it,  can  be  obtained 

from  a  bulletin  by  the  writer*,  No.  19  of  this  Station,  and 

from  one  by  Prof.  L.  H.  Pammelt,  of  the  Iowa  Station. 


COCKLE. 

Cow  Herb  (Saponaria  vaccaria  L.^ 

Cockle  is  known  to  all  the  farmers  of  .this  State  by 
name  at  least.  Many  have  learned  to  know  it  at  sight  by 
reason  of  much  bitter  experience.      This  is  at  present  the 

*Squirrel-Tail  (irass  ;Fox-Tail),  One  of  the  Stock  Pests  of  Wyoming. 
tRiilk-tin  No.  jo,  Expt.  Station,  Ames,  Iowa. 
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worst  weed  in  grain  fields.  In  cultivated  fields  it  causes 
very  little  trouble,  as  it  is  as  readily  destroyed  as  other 
weeds  ;  but  in  fields  of  spring  wheat,  especially,  much 
damage  is  done  by  this  plant.  Springing  up  with  the 
wheat  the  latter  is  crowded  out,  shaded  out,  and  robbed 
of  the  food  it  might  otherwise  get  from  the  soil.  The  re- 
sult is  a  greatly  reduced  crop  of  inferior  quality. 

Like  most  of  our  bad  weeds  it  is  an  introduction  from 
Europe,  but  it  is  so  well  established  now  in  this  country- 
and  in  the  wheat  growing  sections  of  Wyoming  that  where 
it  came  from  is  only  of  historical  interest.  How  to  keep  it 
out  of  our  grain  fields  is  a  practical  question,  and  I  think 
one  which  can  be  answered. 

This  is  a  case  where  prevention,  rather  than  cure, 
must  be  sought.  A  field  well  seeded  to  Cockle,  as  well  as 
wheat,  is  practically  beyond  redemption.  The  remedy 
lies  in  clean  seed  on  clean  ground.  This  is  not  so  diffi- 
cult  of  attainment  as  many  suppose.  Suspected  seed 
wheat,  if  it  must  be  used,  should  and  can  be  cleaned  by 
screening.  This  should  be  sown  on  clean  ground.  Let 
the  ground  known  to  be  full  of  Cockle  seed  be  used  for 
cultivated  crops  till  the  Cockle  has  been  exterminated. 
To  avoid  having  to  fight  and  endure  loss  from  it  every- 
year  see  that  road  sides,  fence  rows  and  vacant  grounds 
are  not  maturing  plants  and  seeds  to  undo  all  your  other 
work. 

This  annual  may  be  known  by  its  smooth,  opposite 
leaves,  united  by  their  bases,  by  its  rather  large  pink 
flowers  in  a  strongly  five  angled  calyx  which  becomes 
much  enlarged  in  fruit.  It  usually  grows  1 8  inches  to  2 
feet  high  and  branches  above. 

These  characteristics  in  connection  with  the  figure  of 
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it  (Plate  V),  will  enable  any  one  to  determine  suspected 
plants. 


CANADA  THISTLE. 

(Car duns  arvensis  Robs.^ 

This  is  one  of  the  true  Thistles  and  not  merely  one 
in  name.  It  has  been  talked  of  and  written  of  for  years 
throughout  the  United  States,  and  as  a  result  it  has  come 
to  be  so  dreaded  that  wherever  it  has  appeared  relentless 
war  has  been  waged  upon  it.  This,  however,  has  not  ex- 
terminated it,  but  it  has  kept  it  in  check.  That  this  com- 
mendable  vigilance  against  this  foe  might  not  relax,  many 
States  have  placed  this  in  the  list  of  weeds  proscribed  by 
law  ;  in  fact,  it  was  among  the  first,  if  not  the  first, 
against  which  laws  Were  enacted. 

This  weed  is  now  in  Wyoming.  The  writer  found  a 
patch  in  a  stock  yard  on  a  farm  near  Sheridan  in  July  of 
this  year.  It  was  also  reported  from  there,  with  speci- 
mens, in  1895.  It  is  probable  that  some  effort  was  made 
to  exterminate  it  at  that  point,  but  it  is  very  probable  that 
it  has  entered  the  State  at  other  places. 

Every  one  should  be  on  the  lookout  for  this  invader, 
as  it  is  comparatively  easy  to  dig  out  a  few,  but  when  a 
large  area  is  infested  it  is  a  costly  undertaking.  I  use  the 
words  dig  out  advisedly,  for  it  cannot  be  destroyed  by  or- 
dinary methods. 

It  is  a  perennial  plant ;  that  is,  it  lives  for  a  number 
of  years,  dying  down  to  the  ground  only,  each  year.  It 
is  reproduced  by  seeds,  which  are  furnished  with  a  tuft  of 
hair,  that  the  wind  may  the  more  readily  carry  them  long 
distances.     This  accounts  for  the  rapidity  with  which  it 
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spreads,  but  the  difficulty  of  killing  it  out  where  it  has  be- 
come established   is  quite  another  matter.     Examination 
reveals  the  fact  that  each  plant  is  furnished  with  a  number 
of  long,   slender,   underground  stems,   which  at  intervals 
give     rise     to     new 
above  ground  stems. 
This,  then,  is  a  sec- 
ond means  of  repro- 
ducing the  plant,  and 
gives     it     its     well- 
known     tenacity    of 
life.     Ordinary   stir- 
ring of  the  soil  only 
increases    the    num- 
ber of  individuals,  as 
each     piece    of    the 
broken     up     under- 
ground     stems 
promptly  sends  up  a 
new  shoot. 

It  can  be  destroy- 
ed. The  first  rule  is 
that  it  must  not  be 
allowed  to  seed,  oth- 
erwise new  areas  will 
be    infested    by    the 

^     ^,  '        ^        Pl.*TE  VII,-CANADATHrSTLE.    Part  of  a  plant, 

seeds  blown  away  by  ihowing  leaf  and  head  more  in  deuil. 

the  wind.  To  destroy 

it  where  established,  if  the  area  be  large.. recourse  must  be 
had  to  some  method  of  cultivating  the  soil  which  shall  en- 
tirely keep  down  the  above  ground  parts,  thus  starving  to 
death   the   underground  stems.      All    underground   parts, 
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while  capable  of  living  for  a  time  without  food,  ultimately 
require  food  prepared  for  them  in  the  leaves  of  the  plant. 
Any  method  then  which  shuts  off  this  source  of  supply  will 
be  effectual.  Repeated  plowing  may  be  depended  upon, 
but  only  an  occasional  stirring  of  the  soil,  especially  if  the 
ground  be  wet,  is  of  advantage  to  the  weed. 

In  small  areas  dig  them  out  entire,  smother  them  by 
building  stacks  over  them,  or  keep  them  cut  below  the 
surface  for  a  season,  or  two  if  necessary. 

That  all  may  recognize  this  weed  and  attack  it  at 
once  wherever  it  appears,  two  figures  are  given,  one 
(Plate  VI*)  showing  the  plant  entire,  and  the  other  (Plate 
Vllt)  showing  some  of  the  heads  more  in  detail. 

It  grows  two  feet  or  more  in  height,  is  usually  green 
and  smooth,  with  weak  prickles  upon  the  margins  of  its 
lanceolate  leaves.  It  branches  freely,  producing  numer- 
ous, rather  small  (one-half  inch)  heads  with  rose  purple 
flowers.  It  may  be  known  from  the  Bull  Thistle,  de- 
scribed next,  by  its  underground  stems  and  by  the  absence 
of  wing-like  margins  on  the  stem  and  of  cottony  wool  on 
the  under  surface  of  the  leaves. 


BULL  THISTLE. 

Common  Thistle  (Carduus  lanceolatus  L.j 

This  large,  common,  roadside  Thistle  must  be  famil- 
iar to  every  one.  It  also  has  come  to  us  from  Europe, 
and,  like  the  Dandelion,  almost  keeps  pace  with  civiliza- 
tion. It  is  introduced  into  new  areas  chiefly  in  seeds, 
grains,  hay,  and  the  packing  materials  of  goods  imported. 

•Throut;h  the  courtesy  of  the  offirers  of  the  Oregon  Station  wc  arcjable  to  present  this 
plate  of  the  Canada    Thistle,  as  well  as  the  two  of  the  Bull  Thistle.  ^2JJ5 

^For  the  use  of  this  plate  we  arc  indebted  to  the  Illinois  Station,  as  we  are  al-so  tor 
Plates  \  and  XV,  u-ed  in  this  bulletin. 
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Those  not  familiar  with  it  may  know  it  by  the  following 
description*  and  figures  (Plates  VIII  and  IXj- 

"It  is  a  biennial,  producing  the  first  year  simply  a 
tuft  of  large,  spiny  leaves  spread  out  flat  upon  the  ground  ; 


Plate  VIII.—Bili.  Thistle  i^C.tr.luus  laneeoLUus  L.)     PI  am  as  it  appears 
during  its  first  year's  groivlh. 

the  second  year  it  sends  up  a  stout,  erect,  branched  stalk, 
two  to  four  feet  high,  blooms,  bears  seed  and  dies.  It 
may  be  distinguished  from  the  Canada  Thistle  by  the 
large  flower  heads  (1  to  \\  inches  in  diameter),  and  the 
wider,  stemless  leaves,  cobwebby  beneath,  with  margins 
running  down  the  stem  as  ragged  wings,  which  make  the 
stalks  very  prickly." 


IX.- Hi  1.1.  TiiisiL.K.      Mniure  planl  as  il  appears  the  seconi)  ;i 
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This  Thistle  is  not  so  difficult  to  exterminate  as  the 
Canada  Thistle,  and  if  no  plants  were  allowed  to  seed  for 
two  years  the  work  would  be  done.  The  plants  are  them- 
selves readily  killed,  for  if  cut  below  the  short  crown  they 
rarely  come  up  again.  This  can  be  done  quickly  with  a 
tool  called,  by  Mr.  L.  H.  Dewey,  a  spud*.  This  is  a 
chisel  shaped  tool  with  a  long  handle.  The  writer  has 
found  a  carpenter's  stout,  narrow  chisel  effective,  but 
more  rapid  worK  could  be  done  with  a^heavier  tool  on  a 
long  handle.  A  single  thrust  ought  to  suffice  to  cut  the 
largest  plant  two  or  more  inches  below  the  surface. 

The  weed  gives  no  trouble  in  cultivated  ground,  but 
often  becomes  a  nuisance  of  the  worst  sort  in  pastures. 
The  large  rosette  of  leaves  and  the  spreading  branches, 
with  their  long,  formidable  spines,  not  only  reduces  the 
productive  power  of  the  land,  but  renders  unavailable  the 
grass  that  does  grow,  for  few  browsing  animals  venture  to 
contest  with  the  Bull  Thistle  its  pre-empted  area. 

It  also  springs  up  along  roadsides,  in  waste  ground, 
and  even  in  lawns,  in  all  of  which  it  produces  a  most 
slovenly  and  unsightly  appearance.  A  few  weeds  left  to 
fruit  in  such  places  will  render  of  no  avail  what  has  been 
done  in  the  field  ;  the  wind  catches  the  seed  with  its  tuft 
of  hairs  and  whirls  it  along,  possibly  for  miles,  and  the 
new  crop  of  course  proves  just  as  troublesome  as  the  first. 


*S«e  Farmers*  Bulletin  No.  lo,  U.  S.  Dept.  Agriculture. 
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WILD  OR  PRICKLY  LETTUCE. 

Compass  Plant  (Lactuca  Scar  tola  L  J  Plate  X. 

Once  more  Europe  has  furnished  a  most  vigorous  but 
insidious  foe.  Though  introduced  into  this  country  nearly 
a  quarter  of  a  century  ago,  it  is  only  within  the  last  few 
years  that  this  tramp  has  attracted  universal  attention.  In 
some  respects  a  rather  inconspicuous  plant,  it  established 
itself  everywhere  before  it  came  under  the  ban.  It  is  even 
more  widely  dispersed  than  the  Russian  Thistle,  for  it  has 
spread  from  ocean  to  ocean.  In  Wyoming,  however,  it  is 
still  rare,  only  one  patch  having  been  observed,  viz  :  on 
the  Cheyenne  and  Northern,  in  the  Platte  Canon.  In 
many  other  States  it  has  become  so  abundant  that  its  ex- 
termination is  no  longer  considered  a  possibility*. 

It  should  be  an  easy  matter  in  Wyoming,  where  it 
has  no  serious  foothold  as  yet,  to  keep  this  pest  in  com- 
plete control.  It  is  an  annual  weed,  no  more  difficult  to 
kill  than  most  annuals,  except  for  the  large  number  of 
seeds  so  widely  dispersed  by  the  wind. 

Prevention  of  seeding  is  the  remedy,  and  if  the  plant 
is  half  so  troublesome  and  unsightly  as  it  is  said  to  be  else- 
where, the  farmers  of  the  State  will  do  well  to  learn  to  re- 
cognize it.  Let  the  first  plants  that  appear  be  uprooted 
before  any  seeds  are  mature. 

The  following  points  are  selected  from  Dr.  J.  C. 
Arthur's  bulletin,  already  cited. 

**It  is  closely  related  to  the  garden  lettuce,  having 
many  of  the  same  characteristics,  but  with  the  edge  and 
midrib  of  the  leaf  and  the  lower  part  of  the  stem  beset 
with  weak  prickles.  It  blossoms  in  July  and  August. 
*     *     *     Correspondents,  and  writers  in  the  press  unite 

♦See  Bull.  52,  Vol.  V,  1894,  of  the  Indiana  Station,  Dr.  J.  C.  Arthur. 
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in  considering  this  a  prominent  and  disagreeable  weed. 
The  plant  has  many  of  the  qualities  of  a  successful  intruder 
as  well  as  an  uncompromising  weedy  appearance.     *    * 

*  It  becomes  an  important  portion  of  all  weed  patches. 

*  *  *  When  the  top  is  injured  sprouts  are  sent  out 
from  the  base  of  the  stem  in  a  very  troublesome  manner. 

*  *  *  The  plant  has  a  curious  habit  of  .twisting  its 
stem  leaves  into  a  vertical  position,  with  the  edges  di- 
rected north  and  south.  It  is  one  of  two  well  marked 
compass  plants.  *  *  *  Remember  the  persistent 
habit  of  the  plant  to  throw  out  sprouts  unless  cut  off  below 
the  surface  of  the  ground.  *  *  *  A  suitable  weed  law 
should  exist  so  that  dilatory  land  owners  may  be  brought 
to  action." 


.    BUFFALO  BUR, 

Beaked  Horse-Nettle  (Solanum  rostratum  Dunal.j  Plate  XL 

We  will  now  consider  very  briefly  one  of  the  native 
weeds  which  has  in  other  places  been  very  strongly  con- 
demned, viz  :  the  Buffalo  Bur.  It  has  been  obser\'ed  in 
several  places  in  the  State,  usually  in  sandy  ground. 
From  no  locality  has  it  been  reported  as  a  bad  weed,  and 
it  is  mentioned  here  chiefly  because  it  has  proven  that  it 
has  weed  qualities.  It  is  travelling  eastward  from  the 
western  plains,  and  in  spite  of  all  precautions  seems  to  be 
establishing  itself  victoriously  in  all  of  the  Mississippi  val- 
ley States.  Since  it  has  shown  its  qualities  elsewhere  it  is 
just  as  well  to  give  it  no  quarter  |iere. 

It  is  a  branched  annual,  one  or  two  feet  high,  with  a 
rather  large  lobed  leaf.  It  may  be  known  by  the  stout 
yellow  prickles  which  cover  both  stem   and  leaf ;  by  the 
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yellow  flowers,  nearly  an  inch  across,  shaped  like  the  blos- 
som of  the  tomato  and  potato,  to  which  it  is  botanically 
related,  and  by  the  horridly  prickly  calyx  which  per- 
manently encloses  the  fruit.  The  enlarged  calyx  with  its 
yellow  spines  produces  a  bur-like  effect,  and  explains  the 
origin  of  its  common  name. 


POVERTY  WEED 

(Iva  axillaris  Pursh.^  Plate  XII. 

This  is  a  bad  weed  to  get  rid  of  when  once  intro- 
duced, but  fortunately  it  is  not  generally  prevalent.  It  is 
a  perennial,  with  running  underground  stems,  the  break- 
ing up  of  which  by  plowing  or  hoeing  only  enormously 
multiplies  the  weed.  It  must  be  dug  out  entire  or  the 
root  stocks  starved  to  death  by  keeping  down  all  leaves 
and  stems.  This  can  only  be  done  by  very  frequent  culti- 
vation. Infested  ground  can  also  be  cleared  by  smother- 
ing the  weed  with  heavy  seeding  to  grain  or  Alfalfa,  or 
better  yet,  a  close  sod  of  the  common  meadow  grasses. 

It  grows  6  to  lO  inches  high,  branches  somewhat  and 
forms  dense  patches  in  favorable  soil.  In  the  axils  of  the 
oblong  leaves  are  produced  small,  yellow,  drooping  heads, 
which  produce  a  moderate  amount  of  seed. 


PERENNIAL  FRANSERIA, 

(Franseria  discolor  Nutt.^   Plate  XIII. 

For  this  plant  no  common  name  is  known  to  the 
writer,  so  Perennial  Franseria  may  be  adopted.  Botani- 
cally it  stands  near  the  Ragweeds,  as  does  also  the  Poverty 
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Weed.  Like  the  Poverty  Weed,  it  is  a  perennial,  and 
may  be  compared  to  that  in  its  mode  of  life  and  reproduc- 
tit)n.  It  is  more  common  in  the  State  and  still  more  diffi- 
cult to  eradicate,  as  it  adapts  itself  to  all  soils.  It  has 
been  reported  from  some  localities  as  defying  all  attempts 
to  remove  it.  It  readily  crowds  out  all  garden  or  culti- 
vated crops  unless  hand  weeding  is  repeatedly  resorted  to. 
The  same  methods  for  its  control  as  for  Poverty  Weed  are 
suggested.  The  accompanying  plate  shows  two  charac- 
teristic plants.  They  usually  grow  so  densely,  however, 
as  to  cover  the  ground  as  with  a  mat,  and  are  4  to  6 
inches  high.  The  flower  stock  overtops  the  dissected 
leaves,  which  are  green  on  the  upper  surface  and  whitish 
beneath. 

Another  species. of  this  genus  (Franseria  Hookeriana 
Nutt.j,  is  common  in  sandy  soil,  but  has  not  been  reported 

■ 

as  a  weed.      It  produces  a  very  spiny  bur-like  fruit. 


THE  PIGWfiEDS 

(Amaranthus)  Plates  XIV  and  XV. 

The  Pigweeds,  of  which  there  are  several  species,  are 
found  in  nearly  all  cultivated  grounds  throughout  North 
America.  Originally  the  forms  that  are  now  commonest 
were  confined  to  tropical  and  western  America.  These 
are  Thorny  Amaranth  (Amaranthus  spinosus  L.^,  Com- 
mon Pigweed  (Amaranthus  chlorostachys  WilldJ,  Rough 
Amaranth  (Amaranthus  retroflexus  L.^,  Low  Amaranth 
(Amaranthus  blitoide^  Wats.^,  and  Common  Tumbleweed 
(Amarantnus  albus  L.j.  Only  the  last  three  of  these  are 
common  in  Wyoming,  and  the  last  two  are  indigenous. 
They  are  all  annuals,  and  attract  no  particular  attention 
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except  in  cultivated  ground,  where,  if  once  established, 
they  furnish  seed  enough  each  season  for  several  bountiful 
crops  successively  produced,  springing  up  afresh  after 
each  cultivation  of  the  land. 


Of  the  Rough  Amaranth  I  am  unable  to  present  a 
figure,  but  it  may  be  known  from  our  other  Pigweeds  by 
its  erect  habit  and  short,  thick,  erect  spikes,  which  are  al- 
most as  lung  as  the  terminal  one. 
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The  Low  Amaranth  branches  from  the  base,  and  has 
a  decided  spreading  habit,  bein^  in  many  instances  quite 
prostrate.  Plate  XIV*  shows  the  end  of  one  such  branch. 
In  several  instances  farmers  have  pronounced  this  their 
worst  weed. 


PlatK  XV.— Common  Tumbi.eweed  (.4™ir,inM«j -f/iuj  L.)    This  is  Ihe  plant 
must  frequently  mi^itaken  for  the  Rusian  Thistle. 

The  Common  Tumbleweed  is  frequently  mistaken  for 
the  Russian  Thistle,  which  it  closely  resembles  in  formr 
It  may,  however,  be  e;isily  distinguished,  for  this  has  flat 
leaves,  the  Thistle  never  has  ;  this  has  no  spines,  the 
floral  bracts  only  becoming  somewhat  prickly  when  dry. 
Plate  XV+  shows  it  as  a  well  developed  tumbleweed. 

•From  Bull.  No.  Ji.  Nevada  Slalion.  Ihrough  Ihc  kindnrls  nl  P>o(.  F.  H.  HiLlman. 
tThK  V.  wdl  »  PLiiK  X^^ot■giollly  appca.td  in  Bulletin  No.  3,  ol  Ihc  niiooli  Sla- 
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The  remedy  for  all  of  them  is  clean  seed  and  clean 
cultivation.  Clean  cultivation  once  inaugurated  makes 
each  successive  year  easier  and  easier.  This  self-evident 
truth  applies  to  other  weeds  as  well  as  the  Pigweeds. 


DANDELION 

(Taraxacum  officinale  Weber. ^ 

This  is  known  to  every  one,  and  needs  neither  de- 
scription nor  illustration.  It  need  not  be  considered  as  a 
weed  but  for  the  trouble  it  gives  in  lawns.  Here  it  is  pre- 
eminently the  worst,  for  it  establishes  itself  in  even  the 
most  compact  sod. 

It  is  easily  destroyed  by  destroying  the  lawn,  but  in 
Wyoming  lawns  represent  too  much  time  and  labor  to  be 
sacrificed  except  as  a  last  resort.  It  could  easily  be  kept  in 
control  on  individual  lawns  except  for  the  crop  on  your 
neighbor's  neglected  lot  and  on  the  mai:;9Mis  of  the  irrigat- 
ing ditches  in  our  streets.  These  furnish  seeds  enough, 
all  with  full  spread  sail,  to  re-establish  the  weed  as  often 
as  you  care  to  remove  it.  No  remedy  can  be  suggested 
except  that  each  lot  owner  be  urged  or  required  to  keep 
his  own  premises  cliear,  including  the  streets  and  alleys 
adjacent  to  said  lots.  Until  that  is  done  there  can  be  only 
eternal  warfare  and  no  respite  from  the  service.  When 
that  is  done  the  contest  will  soon  be  an  easy  victory  for 
the  lawn  owner. 

To  remove  this  perennial  from  the  lawn  the  best  im- 
plement is  a  strong,  but  narrow  (one-half  inch)  carpen- 
ter's chisel.  With  this  the  rootstock  can  be  quickly  cut 
some  inches  below  the  surface  without  injury  to  the  grass. 
Unless  cut  low  in  the  ground  it  comes  up  again. 


The  Worst  Weeds  of  Wyoming.  307 

■ 

Various  remedies  have  been  tried,  such  as  salt,  coal 
oil,  etc.,  applied  to  the  cut  rootstocks,  but,  besides  being 
too  much  labor,  it  is  unsatisfactory  at  best.  Unless  ap- 
plied in  large  quantities  it  is  not  effectual,  for  the  Dande- 
lion is  hardier  than  the  crop,  and  large  quantities,  besides 
being  expensive,  kill  the  lawn  as  well  as  the  weed. 

Plants  cut  out  when  in  bloom  should  be  burned,  for 
otherwise  they  even  then  mature  their  seeds  and  send 
them  off  on  every  breeze. 

To  those  in  other  States  who  may  .read  this  I  will 
state  that  in  Wyoming  the  Dandelion  has  apparently 
found  its  most  congenial  home.  It  is  here  in  full  growth 
and  blossom  from  early  spring  till  late  autumn. 
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A  Half  Century  of  Weeds. 


While  it  does  not  seem  best  to  consider  any  more  of 
our  weeds  in  detail  at  present,  it  may  be  worth  while  to 
make  record  of  those  that  have  attracted  some  attention 
within  the  State. 

Enumerating  first  those  already  discussed  without 
further  comment,  the  others  follow  with  the  very  briefest 
data*. 

1.  BoBSian  Thistle  {Salsola  Kali  Tragus  Moq.) 

2.  Squirrel-Tail  Grass  {HorJeum  jubaium  L.) 

3.  Oockle,  Cow  Herb  (Saponaria  Vaccofia  L.) 

4.  Canada  Thistle  {Carduus  arvensis  (L.)  Robs.) 

5.  Ball  Thistle,  Common  Thistle  {Carriuus  lanceolaius  L.) 

6.  Wild  or  Prickly  Lettuce  {Lactuca  scariola  L.) 

7.  Buffalo  Bur,  Beaked  Horse- Nettle  (Solanum  rostratum  Dunai.) 

8.  Perennial  Franseria  {Franstria  discolor  Nutt.) 

9.  ]  (  Rough  Amaranth  {Amaranthus  reiroflexus  L.) 

10.  [  Pigweeds  \  Low  Amaranth  (Amarantkus  blitoides  Wats.) 

11.  j  (  Common  Tumbleweed  {Amarantkus  albus  L.) 

12.  Dandelion  (  Taraxacum  officinale  Weber.) 

13.  Poverty  Weed  {Iva  axUlaris  Pursh.) 

14.  False  Flax  ( Camelina  safiva  Crantz.) 

Troublesome   in    grain,  observed   but  once,  Parkroan.  July, 
1896. 

15.  Skeleton  Weed  {Lygodesmia  juncea  Don.) 

Grain  fields  and  cultivated  grounds ;   perennial,  dig  it  out, 
common. 

16.  Wild  Tomato  {Solanum  trifiorum  Nutt.) 

Very  annoying  in  gardens  and  truck  patches ;  annual,  prevent 
seeding. 

17.  Dock,  Sour  Dock  {Rumex  sa/icifo/us  yNienm*) 

In  meadows,  perennial,  hard  to  era/dicate;  dig  out,  prevent 
seeding. 

*For  brief  notes  upon  these  and  other  weedy  plants,  as  to  locality,  date  of  coliectioo. 
etc.,  see  Bull.  28,  First  Report  on  the  Flora  of  Wyoming. 
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18.  Pnrselane,  Pusley  {^Partulaca  oUracea  L.) 

Becoming  common  in  rich  field  and  garden  soil ;  Sheridan 
and  Wheatland,  July,  1896. 

19.  Oommon  Grab  Grass,  Polish  Millet  {Panicum  sanguinaU  L.) 

Troublesome    in    garden    crops,  perennial ;    "hit  it   with    a 
hoe." 

20.  Great  Bagweed  {Ambrosia  tnfida  L.) 

Margins  of  fields,  fence  corners  and  yards,  unsightly;  mow  it. 

21.  Mallow  {Malvastrum  ceccineum  Gray.) 

Cultivated  ground  and  door  yards,  perennial;  dig  it  out. 

22.  Prickly  Pear  Cactus  {Opuntta pofyacantha,  several  varieties.) 

A  nuisance  on  the  range  and  in  pastures ;  cultivation  and 
water  kills  it. 
123.     Bur  Grass,  Sand  Bur  ( Cenchrus  trilniloides  L.) 

Sandy  ground  ;  prevent  seeding  by  clean  cultivation. 

24.  Dodder  {Cuscuta^  several  species.) 

Troublesome  in  Alfalfa  and  Flax  ;  remedy,  rotation  of  crops. 

25.  Green  Fox-Tail  {S^taria  viridis  Beau  v.) 

In  cultivated  grounds  ;  pull  up  and  prevent  seeding. 

26.  Sunflower  {Heiianihus  annuus  L.) 

Waste  ground ;  plow  under  and  prevent  seeding. 

27.  Cockle  Bur  {Xantkium  Canadense  Mill.) 

Cultivated  ground,  southeastern  part  of  the  State,   annual; 
clean  cultivation  the  remedy. 

• 

28.  Sow  Thistle  (Sonchus  asper  Vill.) 

Reported  as  spreading  at  Evanston ;  prevent  seeding. 

29.  Yellow  Plaz  {Linum  rigidum  Pursh.) 

Grain  fields ;  rotation  of  crops,  clean  culture. 

30.  Hedge  Bindweed  {^Convolvulus  septum  L.) 

Still  rare,  Cheyenne;  thorough  late  cultivation. 

31.  Wild  Oats  {Avenafatua  L.) 

Not  uncommon  in  oat  fields  ;  clean  seed,  rotation  of  crops. 

32.  Wild  Bnckwheat,  Black  Bindweed  {Polygonum  convolvulus  L.) 

Common  in  grain  6elds  and  truck  patches ;  clean  seed  and 
cultivation. 

33.  Lamb's  Quarters  {Chenopodium  album  L.) 

Common  in  all  cultivated  grounds  ;  clean  cultivation. 
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34.  Bagweed,  Roman  Wormwood  (Ambtosia  artemisiafolia  L.) 

^  Laramie,  Cheyenne,  Sheridan  ;  in  grain  fields  and  cultivated 

ground. 

35.  Rib  Grass,  (English  Plaintain  {Piantaj^o  lanceolata  L.) 

Reported  only  from  Lander;  clean  seed  and  prevention  of 
seeding. 

36.  Porcupine  Grass  {Stipa  coma  fa  Trin.) 

An  annoying  and  worthless  grass. 

37.  Poison-Weed,  Larkspur  {Delphinium  Geyeri  Greene.) 

Very  abundant  in  places.  This  is  the  plant  which  hungry  cat- 
tle sometimes  eat  voraciously,  in  which  case  it  often 
causes  fatal  bloating. 

38.  Loco,  Loco- Weed  {Oxyfropis  Lamberti  2iV\d.  its  varieties  ) 

Very  common,  said  to  cause  the  peculiar  mental  disorder  in 
horses  known  as  "loco." 

39.  Gum  Plant  {Grindeiia  squarrosa  Dunal.) 

Troublesome  in  lawns  and  meadows ;  prevent  seeding. 

40.  Wild  Mustard  {Brassica  sinapistrum  Boiss.) 

Only  single  specimens  observed.     A  bad  weed,  pull  it  out. 

41.  Shepherd's  Purse  {Capsella  Bursa pastoris  Medic.) 

42.  Rocky  Mountain  Bee-Plant  {Cieome  integnfolia  T.  &  G.) 

43.  Wild  Liquorice  (Glycyrrhiza  Upidota  Pursh.) 

44.  Stick-Seed  {Echinospermum  Lappula  Lehm  ) 

45.  Gh>ose  Grass,  Door  Grass  {Polygonum  aviculare  L.) 

46.  Perennial  Ragweed  (Ambrosia  psilostachya  DC.) 

47.  Spanish  Needles  {Bidens  frondosa  L. ) 

48.  Marsh  Elder  {Iva  xantkifoHa  Nutt.) 

49.  Pepper  Grass  {Lepidium  apetalum  Willd.) 

50.  Wormwood  Sage  {Artemisia  biennis  Willd.) 


Suggested  Weed  Legislation 


AVEN    NELSON. 


THE  SITUATION  IN  WTOMING. 

Wyoming  has  a  weed  law*.  Is  it  effective  ?  Let  the 
facts  in  regard  to  the  Russian  Thistle  and  other  weeds  set 
forth  in  the  preceding  pages  answer. 

Wyoming  needs  some  new  weed  legislation  noiv  if  it 
is  to  be  of  the  greatest  possible  service  to  the  State.  We 
may  need  such  legislation  more  some  years  hence,  just  as 
he  who  is  seriously  ill  needs  a  physician  more  than  he  who 
has  the  incipient  stages  of  the  malady.  Prevention  is  al- 
ways better  than  cure,  but  when  a  physician  must  be 
called  the  chances  for  the  patient  are  better  it  he  be  called 
promptly.  Vast  sums  of  money  are  being  expended  in 
other  States  to  cure  an  evil  which  is,  so  to  speak,  only  at 
our  threshold.  Prompt  action,  with  the  expenditure  of 
only  a  nominal  sum,  will  do  much  to  protect  us  against  chc 
weed  foes  which  are  just  beginning  to  make  themselves 
felt. 

The  notion  has  long  prevailed  that  this  is  a  grazing 
State  solely,  that  the  flocks  and  herds  run  on  the  open 
range,  and  that  these,  with  the  mines  of  our  mountains, 
constitute  our  wealth.  It  is  time  for  such  notions  to 
cease.  Our  agricultural  interests  have  had  a  marvelous 
development.  In  some  counties  they  are  paramount,  and 
in  all  equal  to  any  other  single  interest. 

The  open  range  stock  business,  with  its  hazards,  is 

^Session  Laws  of  1895.  Russian  Thistle  and  Canadian  Thistle  are  proscribed.  No 
method  is  provided  for  bringing  this  fact  before  the  people  or  the  officers  concerned: 
neither  are  any  means  suggested  by  which  these  plants  may  be  recognized.  The  act  is 
printed  in  full  at  the  close  of  this  bulletin. 

— "JS 


^    I 
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giving  place  to  more  conservative  methods.  Smaller,  but 
more  numerous  herds,  individual  rather  than  company 
ownership,  pastures  accessible  from  the  ranch  or  farm,  hay 
and  feed  during  severe  weather,  are  changes  which  are 
placing  this  interest  upon  a  safe  business  basis.  As  this 
comes  to  be  the  status  of  affairs,  farming,  with  all  that  that 
implies,  is  inseparable  from  it.  Let  our  mines  develop 
beyond  the  expectation  of  the  most  sanguine,  our  agricul- 
tural interests,  in  the  inclusive  sense  of  the  term,  must  yet 
be  the  source  of  much  of  our  wealth.  In  this  vast  empire 
of  100,000  square  miles  there  are  other  interests  than 
those  of  the  mines  and  the  old  time  range  stock  business. 
Let  him  who  doubts  this  visit  the  different  counties,  and 
he  will  see  many  prosperous  and  happy  homes  on  well 
kept  farms.  The  prosperity  of  our  farmers  is  inseparable 
from  that  of  the  State  Let  their  interests  be  conserved 
by  legislation  which  will  not  leave  them  to  fight  their  weed 
foes  unaided.  Several  lines  of  railroad  are  operated 
within  the  State,  and  it  is  to  be  hoped  that  we  shall  soon 
have  more.  Inseparable  adjuncts  of  civilization  as  they 
are,  they  are  also,  for  reasons  previously  stated,  the  prin- 
cipal means  for  the  introduction  of  new  weeds  into  the 
State.  Let  it  be  said,  however,  to  the  everlasting  credit 
of  railroad  corporations,  that  they  have  shown  themselves 
more  ready  to  comply  with  the  spirit  of  weed  laws  than 
have  many  individual  citizens.  It  is  hardly  to  be  ex- 
pected, however,  that  said  corporations  will  concern  them- 
selves with  what  is  never  called  to  their  attention. 

The  danger  points  at  present  are  not  the  ranches  and 
farms,  but  the  right  of  way  of  the  railroads,  our  public 
highways,  and  especially  the  vacant  grounds  in  our  towns 
and  cities.      All  of  these  danger  points  may  be  guarded  if 
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the  matter  is  officially  brought  to  the  notice  of  the  parties 
concerned. 

LEGISLATION. 

It  may  be  objected  that  with  so  much  unoccupied  ter- 
ritory weed  laws  cannot  be  enforced,  but  as  I  have  en- 
deavored to  show  it  is  not  the  unoccupied  territory  that  is 
the  source  of  danger.  It  is  this  unoccupied  territory,  as 
well  as  our  fields  and  farms,  that  we  would  protect. 

•  No  one  thinks  for  a  moment  that  weeds  can  be  legis- 
lated out  of  existence,  but  there  are  two  or  three  of  for- 
eign introduction  that  the  State  as  a  whole  is  interested  in 
repressing,  and  that,  by  united  action,  can  be  kept  in  sub- 
jugation. Grain  growing  communities  cannot  afford  to 
admit  the  Russian  Thistle,  neither  can  those  who  are  in- 
terested in  pasture  and  range  grounds  afford  to  permit  its 
occupancy  of  these. 

A  large  majority  of  the  States  and  territories  have 
laws  relating  to.  certain  weeds.  Every  year  of  late  sees 
one  or  more  ot  those  without  such  legislation  falling  into 
line.  No  State  has  ever  repealed  such  legislation  except 
to  substitute  more  timely  acts  for  those  repealed.  Judg- 
ing by  these  facts  one  infers  that  such  laws  have  been 
found  profitable  elsewhere.  This  State  needs  such  safe- 
guards more  than  the  compactly  settled  commonwealths. 

Mr.  L.  H.  Dewey,  Assistant  Botanist  to  the  Depart- 
ment of  Agriculture,  has  for  several  years  been  studying 
the  weed  question  in  all  of  its  aspects.  The  weed  legisla- 
tion of  the  several  States  has  come  in  for  its  share  of  at- 
tention. He  has  personally  investigated  the  operation  of 
said  laws  in  respect  to  the  objects  sought  to  be  attained. 
After  such  study  of  the  whole  subject  he  has  published* 

^Legislation  Against  Weeds,  Bulletin  No.  17,  Div.  of  Bot.,  U.  S.  Dept.  of  Agriculture. 
—24 
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"a  form  which  outlines  the  essential  provisions  of  a  gen- 
eral State  weed  law." 

This  form  seems  to  embody  all  that  is  practical  in  this 
line  of  legislation,  and  has  received  the  endorsement  of 
the  chief  officials  of  the  Department  of  Agriculture*. 

Taking  this  form  as  a  basis,  and  modifying  it  so  as  to 
adapt  it  to  the  conditions  in  this  State,  having  respect  al] 
the  while  to  the  fact  that  the  expenses  attendant  upon 
such  a  law  must  be  reduced  to  the  minimum,  the  follo^^ung 
form  is  respectfully  recommended  to  the  Legislature  of 
this  State  for  its  consideration  as  a  substitute  for  the  pres- 
ent law  upon  the  subject*!;. 

AN  ACT  FOR  THE  EXTIRPATION  OF  SUCH  WEEDS  AS  ARE 
MOST  INJURIOUS  TO   THE  AGRICULTURAL    INTERESTS 

OF  THE  State  of  Wyoming  : 

Be  it  enacted^  etc,  : 

Section  i.  A  permanent  commission,  to  be  known  as  the  State 
Weed  Commission,  is  hereby  created,  to  consist  of  the  Professor  of 
Botany  of  the  University  of  Wyoming,  who  shall  be  Icnown  as  the  State 
Botanist,  and  three  eminent  farmers  or  ranchmen,*  who  shall  be  appointed 
and  commissioned  by  the  Governor,  with  the  consent  of  the  Senate, 
from  among  the  farmers  or  ranchmen  who  may  be  members  of  the  Leg- 
islature during  the  two  years  following  such  appointment.  They  shall 
hold  their  offices  for  a  term  of  two  years,  or  until  their  successors  are  ap- 
pointed. The  Governor  shall  have  power  to  fill  all  vacancies  that  may 
happen  in  the  commission  during  the  recess  of  the  Senate,  by  granting 
commissions,  which  shall  expire  at  its  next  session^. 

*I  quote  from  the  letter  of  transmittal  off  the  bulletin  cited  :  "I  have  pointed  cot  in 
my  annual  report  for  1894  the  fact  that,  since  the  total  value  of  our  principal  field  crops  i<x 
the  year  1803  was  $1,760,480,273,  an  increase  of  only  1  per  cent.,  which  might  easily  have 
been  brougnt  about  througn  the  destruction  of  weeds.  Would  have  meant  a  saving  to  tk« 
farmers  of  the  nation  of  about  $17,000,000  during  that  year  alone.  The  passage  of  effective  weed 
taws,  like  the  one  outlined  and  discussed  in  this  report,  is  of  the  first  importance  in  dealing 
with  this  problem."  This  letter  was  signed  by  Dr.  Frederick  V.  Coville,  Chief  of  the  Divi- 
sion of  Botany,  and  directed  to  the  Hon.  J.  Sterling  Morton,  Secretary  of  Agriculrure.  vhe 
undoubtedly  approved  of  the  publication  of  the  bulletin  under  consideration. 

tThe  original  form,  of  which  this  is  largely  a  copy,  "was  carefully  revised  by  a  jurist 
familiar  with  legal  usages  and  constitutional  requirements." 

X¥oT  full  explanation  of  each  of  these  sections,  with  reasons  for  their  several  pron>- 
ions,  see  the  bulletin  previously  cited.  The  reason  for  the  suggested  compositton  of  the 
commission  is  as  follows :  "The  technical  knowledge  of  the  botanist  and  the  practkai 
knowledge  of  the  farmers  on  the  commission  are  needed  together  to  decide  what  ooght  b» 
be  done  and  what  it  really  practicable*" 
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Sec.  2.  Said  commission  shall  meet  biennially  at  the  Capitol  on 
the  next  week  day  immediately  following  the  adjournment  of  the  Legis- 
lature* and  shall  be  in  session  for  a  period  not  exceeding  two  days;  and 
for  such  service  each  commissioner,  who  is  not  a  salaried  officer  of  the 

State,  shall  be  entitled  to  be  paid dollars  a  day  for  each 

day's  actual  attendance  at  the  biennial  session  ;  said  compensation  and 
the  necessary  expenses  of  the  commission  for  stationery,  printing  and 
postage  shaH  be  paid  by  the  State  Treasurer  out  of  any  moneys  in  the 
treasury,  not  otherwise  appropriated,  upon  vouchers  issued  by  the  secre- 
tary of  the  commission  and  approved  by  the  chairman. 

The  members  of  the  commission  being  members  of 
the  Legislature,  the  short  session  at  its  close  will  not  im- 
pose upon  them  any  serious  hardship,  and  the  cost  to  the 

State  will  be  only  nominal. 

Sec  3.  The  Governor  shall,  when  necessary,  assign  a  room  at  the 
State  Capitol  for  the  use  of  the  commfssion  in  which  to  hold  its  biennial 
sessions.  Three  commissioners  shall  constitute  a  quorum.  The  State 
Botanist  shall  be  custodian  of  the  records,  and,  when  present,  be  chair- 
man of  the  commission. 

Sec.  4.  Said  commission,  or  a  majority  thereof,  shall  determine 
during  its  first  session  what  species  of  weeds,  not  exceeding  three  in  num- 
ber, are  most  injurious  to  the  interests  of  the  State,  and  shall  prepare  a 
list  thereof,  to  be  known  as  Schedule  A  of  this  act,  which  shall  state  the 
common  and  technical  names  of  such  weeds  and  the  time  or  times  of 
year  at  which  they  can  be  most  advantageously  destroyed,  and  shall 
contain  a  concise  description  of  the  best  economical  methods  for  their 
destruction.  Said  schedule  may  thereafter  be,  modified  at  any  biennial 
session  of  the  commission  by  a  majority  thereof:  Provided,  That  not  ex- 
ceeding the  above  number  of  species  of  weeds  shall  be  included  in  any 
biennial  schedule. 

Sec  $.  When,  at  its  first  session,  or  at  any  biennial  session  there- 
after, the  commission  shall  have  adopted  a  schedule,  or  shall  have  modi- 
fied one  previously  adopted,  as  above  provided  for,  it  shall  be  the  duty 
of  the  chairman  to  have  a  sufficient  number  of  copies  of  this  act,  with 
such  schedule  annexed,  printed  and  distributed  by  mail  in  the  following 
manner:  One  copy  to  each  State,  county  and  township  officer,  and  one 
copy  to  each  daily  and  weekly  newspaper  published  within  the  State; 
and  the  schedule  so  adopted  or  modified  shall  be  published  in  the  same 
manner  as  the  public  statutes  are  published. 

**The  thorough  advertisement  of  weed  laws  will  do 

much  to  secure  their  observation.     Unlike  criminal  laws» 

which   apply  chiefly  to  men  who  have  little  respect  for 

right  and  justice  a.side   from  the  fear  of  penalty,  the  weed 
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laws  apply  usually  to  men  who  obey  the  laws  without  com- 
pulsion by  the  courts,  and  in  most  cases  a  knowledge  of 
the  law  will  be  sufficient  warning  to  enforce  its  provisions. 
Copies  should  be  sent  to  agricultural  and  other  papers  for 
publication,  so  as  to  disseminate  a  knowledge  of  its  pro- 
visions as  widely  as  possible  amon^  the  people."* 

Sec  6.  It  shall  be  the  duty  of  every  owner,  lessee,  or  occupier  of 
land  in  this  State,  and  of  every  owner,  lessee,  or  occupier  of  any  dty. 
town,  or  village  lot,  upon  whose  land  or  lot  any  of  the  weeds  named  in 
the  schedule  provided  for  in  this  act  shall  be  found  growing,  to  destroy 
the  same  or  cause  them  to  be  destroyed  at  or  before  the  time  or  times 
mentioned  in  said  schedule,  and  in  the  mode  therein  described,  or  in  such 
other  manner  as  shall  absolutely  prevent  the  ripening  and  spread  of 
their  seed. 

**In  nearly  all  cases  the  land  owner  can  do  this  work  at 
much  less  cost  than  it  can  be  done  by  the  public  authori- 
ties, and  in  arable  fields  it  can  usually  be  done  in  the  or- 
dinary operations  of  cultivation." 

Sec.  7.  The  city  marshal  in  incorporated  towns  and  cities,  and  the 
road  supervisor  in  each  county  are  hereby  constituted  weed  inspectors 
for  towns  and  cities,  and  for  the  county  outside  of  such  towns  and  cities, 
respectively. 

Sec.  8.  In  case  of  the  neglect  or  failure  of  any  owner,  lessee,  or 
occupier  of  any  land  or  lot  within  this  State  to  destroy  thereon  the  weeds 
mentioned  in  Schedule  A  at  or  before  the  times  mentioned  in  said  sched- 
ule, any  person  owning  or  having  in  charge  any  land  or  lot  within  the 
same  township  may  complain  in  writing,  stating  the  names  of  the  weeds, 
the  location  of  the  land,  and  the  name  of  the  owner,  to  the  road  super- 
visor or  the  officer  having  in  charge  the  highways  or  streets  of  the  town- 
ship, city  or  village  within  which  the  weeds  complained  of  are  growing. 
In  every  such  case  the  complainant  shall  send  with  his  complaint  a 
written  agreement  to  pay  the  said  highway  commissioner  or  other  officer 
above  designated  his  reasonable  expenses  incurred  in  the  inspection  of 
the  land  complained  of  on  which  any  of  the  weeds  mentioned  in  the 
schedule  are  not  found.  Upon  the  receipt  of  such  complaint  it  shall  be 
the  duty  of  said  road  commissioner,  or  other  officer,  to  inspect  the  land 
or  lots  mentioned  in  the  complaint,  and  if  any  of  the  weeds  mentioned 
in  Schedule  A  are  found  growing  thereon  he  shall  notify  the  owner,  les- 
see, or  occupier  of  the  land  in  writing  to  destroy  them,  and  if  the  weeds 
are  not  destroyed  at  the  expiration  of  five  days  after  service  of  notice,  be 
shall  employ  such  labor  as  is  necessary  and  enter  the  lands  and  destroy 

♦The  comments  following  Sections  5,  6,  10  and  xa  are  also  by  Mr.  Dewey. 
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in  the  most  practicable  and  economical  manner  (or  in  the  manner  pre- 
scribed in  the  schedule)  all  of  the  weeds  mentioned  in  the  schedule  that 
are  found  growing  thereon  :  Provided,  however.  That  in  case  there  is  no 
resident  owner,  lessee,  or  agent  responsible  tor  the  care  of  the  land  the 
service  of  notice  may  be  omitted. 

Sec.  9.  Each  road  supervisor  or  other  officer,  designated  in  Sec- 
tion 7,  shall  make  an  itemized  statement,  duly  verified  by  oath  or  affir- 
mation, of  the  expenses  incurred  in  inspecting  each  tract  of  land  or  lot 
on  which  weeds  mentioned  in  Schedule  A  were  found  growing,  and  of 
all  expenses  incurred  by  him  for  destroying  said  weeds,  which  statement 
shall  contain  a  description  sufficient  for  identification  at  the  office  of  the 
county  assessor  of  each  tract  of  land  or  lot  on  which  such  weeds  were  de- 
stroyed under  his  direction,  together  with  the  name  of  the  owner,  lessee, 
or  occupier  of  said  tract  of  land  or  lot,  and  he  shall  deliver  each  such 
statement  to  the  county  assessor,  and  a  certified  copy  thereof  to  the 
county  clerk.     He  shall  also  issue  vouchers  for  himself  in  inspecting 

weeds,  at  the  rate  of dollars  per  day,  and  to  each  laborer 

employed  in  destroying  weeds  at  the  rate  of  dollars  per 

day,  for  the  time  actually  employed.  These  vouchers  shall  be  pt-esented 
to  and  audited  by  the  county  clerk,  who  shall  indorse  thereon  the 
amount  he  finds  due,  and  then  they  shall  be  returned  to  the  payee 
named  therein,  or  his  assigns,  or  legal  representatives,  and  be  paid  by 
the  county  treasurer  out  of  any  moneys  not  otherwise  appropriated,  or 
they  shall  be  receivable  for  county  taxes  within  the  county  in  which  they 
were  issued,  to  the  amounts  indorsed  thereon  by  the  clerk. 

Sec.  10.  The  county  assessor  shall  assess  a  special  tax  on  each  lot 
or  parcel  of  land  on  which  weeds  have  been  destroyed  by  the  officers,  as 
above  directed,  the  amount  of  expenses  incurred  for  inspection  and  in 
the  destruction  of  the  weeds,  as  set  forth  in  the  verified  expense  state- 
ment received  from  the  inspector.  Said  taxes  shall  be  collected  in  the 
same  manner  and  with  like  penalties  as  other  county  taxes  are  collected : 
Provided,  however.  That  the  owner,  lessee,  or  occupier  or  any  land  or 
lot  in  respect  to  which  any  such  expense  statement  has  been  issued,  may 
deposit  the  amount  payable  thereon  with  the  county  treasurer,  and  in 
each  such  case  it  shall  be  the  duty  of  the  treasurer  to  receive  the  same 
and  give  notice  of  the  payment  to  the  assessor. 

**The  expenses  of  destroying  weeds  should  be  paid 
eventually  by  the  land  on  which  the  weeds  were  de- 
stroyed. It  would  evidently  be  unjust  to  pay  them  from 
funds  raised  by  the  community,  and  such  a  method  would 
create  a  temptation  to  have  one's  weeds  pulled  at  the  pub- 
lic expense.  To  assess  persons  with  the  costs,  or  to  pun- 
ish by  fine  or  imprisonment,  involves  litigation  and  per- 
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sonal  difficulties  that  often  cause  the  law  to  be  inopera- 
tive." 

Sec.  1 1.  The  State  Weed  Commission  shall  have  power  to  prepare 
and  issue  all  necessary  printed  forms,  notices,  and  instructions,  tending 
to  secure  uniformity  in  employment  of  labor,  statements  of  expenses,  and 
the  rendering  of  reports. 

Sec.  12.  Each  road  supervisor  shall,  in  December  of  each  year, 
mail  to  the  State  Botanist  a  report  in  the  prescribed  form,  stating  approx- 
imately the  number  of  acres  in  his  district  on  which  weeds  of  each  spe- 
cies mentioned  in  Schedule  A  were  destroyed  under  his  direction  during 
the  preceding  part  of  the  year,  the  total  cost  of  destroying  them,  and  the 
cost  of  inspecting  the  land  in  his  district.  The  State  Botanist  shall  pre- 
sent to  the  Governor  on  the  first  Monday  in  February'  in  each  year,  a  re- 
port of  the  proceedings  of  the  commission,  together  with  a  statement  of 
its  expenses,  and  of  the  total  expenses  by  counties  of  inspecting  land  and 
destroying  the  weeds  thereon  during  the  preceding  year,  and  of  the  toul 
number  of  acres  in  each  county  on  which  weeds  have  been  destroyed  as 
required  by  this  act.  And  it  shall  be  the  duty  of  the  Governor  to  submit 
said  report  to  the  State  Legislature,  if  then  in  session,  or  within  the  first 
week  of  its  next  regular  session. 

"A  report  such  as  is  here  proposed  will  require  compa- 
ratively little  titne  in  compilation,  and  will  aid  materially 
in  deciding  how  much  is  being  done  under  the  law  toward 
the  eradication  of  weeds.  It  will  afford  data  needed  to  de- 
termine approximately  how  much  the  benefits  derived 
from  enforcing  the  law  exceed  the  cost." 

Sec.  13.  The  wilful  resistance  to,  or  wrongful  interference  with  any 
weed  inspector  or  assistant,  or  laborer  employed  by  any  weed  inspector, 
while  in  the  performance  of  any  of  the  duties  in  this  act  prescribed,  is 
hereby    declared    a   misdemeanor,    punishable  by    fine    not   exceeding 

dollars,  or  imprisonment   not  exceeding    

days,   or  both,  in   the  discretion  of  the  county  court,  and   the  county 
courts  are  hereby  given  jurisdiction  of  all  such  offences. 

Sec.  14.  The  words,  "owner,  lessee,  or  occupier,"  wherever  used 
in  this  act,  shall  include  corporations,  companies,  associations,  or  agents 
owning,  holding,  occupying,  or  responsible  for  the  use  or  care  of  any  lot 
or  land  within  the  limits  of  this  State,  and  they  shall  be  subject  to  all 
provisions  of  this  act  in  the  same  manner  and  with  like  liabilities  as  any- 
other  owner,  lessee,  or  other  occupier  of  lands  or  lots,  and  service  of  no- 
tice upon  any  agent  or  officer  of  any  such  company,  corporation,  or  as- 
sociation shall  constitute  service  upon  said  company,  corporation,  or  as- 
sociation. 
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Sec.  15.  It  shall  be  the  duty  of  the  road  supervisor  or  other  officer 
directly  responsible  for  the  care  of  public  highways  in  each  township  or 
county  in  this  State  to  destroy  or  cause  to  be  destroyed  all  weeds  men- 
tioned in  Schedule  A  on  the  highways  within  his  district,  at  or  before 
the  times  mentioned  in  said  schedule,  and  in  such  manner  as  to  effect- 
ually prevent  the  production  of  their  seeds.  He  is  hereby  directed  to 
warn  out  labor  or  to  employ  labor  for  this  purpose  in  the  same  manner 
as  for  repairs  to  the  highway,  and  for  neglect  or  failure  to  perform  this 
work  he  shall  be  subject  to  the  same  penalties  as  for  the  neglectfor  fail- 
ure to  perform  duties  pertaining  to  the  repair  of  highways. 

Sec.  16.  The  State  Weed  Commission  shall  prepare  a  plan  for  the 
eradication  of  weeds  mentioned  in  Schedule  A  found  growing  on  lands 
belonging  to  the  State,  and  also  on  lands  within  'the  State,  the  title  of 
which  still  remains  in  the  Federal  Government,  and  shall  report  the 
same  to  the  Governor,  to  be  by  him  transmitted  to  each  branch  of  the 
Legislature  during  the  first  week  of  the  next  regular  session  of  the  Leg- 
islature. 

Sec.  17.  The  State  Botanist  shall  at  least  once  in  every  two  years 
visit  each  county  in  the  State,  and  personally  consult  with  the  inspectors 
of  said  county  in  order  that  he  may  inform  himself  in  reference  X(x  the 
status  of  the  law  as  respects  enforcement,  and  that  he  may  intelligently 
and  from  personal  knowledge  bring  before  the  commission  at  its  next 
session  the  further  needs  of  the  State  in  such  matters  as  are  entrusted  to 
said  commission.  His  necessary  expenses  connected  with  such  visita- 
tion, and  with  his  attendance  upon  the  biennial  session  of  the  commis- 
sion, shall,  upon  presentation  of  a  certified  voucher,  countersigned  by 
the  secretary  of  the  commission,  be  paid  by  the  State  Treasurer  in  the 
same  manner  as  are  the  other  expenses  of  the  commission. 

The  suggested  bill  seems  to  provide  for  all  that  is  at 
present  practicable,  and  if  supported  by  a  healthy  public 
sentiment,  will  meet  the  necessities  of  the  case.  It  has 
one  feature  that  should  commend  it  heartily,  viz  :  its  small 
demands  upon  the  revenues  of  the  State.  It  involves  no 
expenditures  on  the  part  of  the  State  except  the  necessary 
expenditures  of  the  commission,  which  need  not  exceed  a 
very  few  hundred  dollars  for  each  biennium.  The  ex- 
pense of  enforcing  the  law  falls  finally  upon  the  negligent 
land  owner  or  corporation,  and  no  opportunity  for  annoy- 
ing or  expensive  litigation  seems  to  be  opened  up  by  this 
law. 
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OUB  WEED  LAWS  A&  AT  PBE8EHT  NOMINALLY  IN  POECE. 

For  the  information  of  those  of  our  citizens  who  may 

receive  this  bulletin,  a  copy  of  our  weed  legislation  as  it 

now  exists  is  given  in  full : 

Be  it  enacted  by  the  Legislature  of  the  State  of  Wyoming  : 

Section  i  .  It  shall  be  the  duty  of  every  person,  company,  associa- 
tion of  persons,  railway  company,  corporation  and  municipal  or  public 
corporation  in  this  State  to  destroy  or  cause  to  be  destroyed  on  all  lands 
or  premises  own;^d,  leased,  occupied,  controlled  or  used  by  such  person, 
company,  association  or  corporation,  and  upon  all  rights  of  way  owned, 
used  or  occupied  by  either  of  them,  the  noxious  weeds  hereinafter  men- 
tioned, namely  :  the  Salsola  kali  tragus,  commonly  known  as  the  Rus- 
sian Thistle  and  the  Canadian  Thistle. 

Sec.  2.  Each  county  road  supervisor,  district  road  supervisor,  and 
board  of  the  county  commissioners  in  this  State  is  charged  with  the  duty 
of  notifying  the  owner  or  occupant  of  any  lands  or  premises  upon  wbicfa 
any  of  the  noxious  weeds  mentioned  in  Section  i  of  this  act  exist,  of  the 
existence  thereof  on  such  lands  or  premises,  and  the  board  of  the  county 
commissioners  of  any  county  may  designate  any  county  or  distria  offi- 
cers within  their  county,  or  any  suitable  person  or  persons  therein,  to 
give  such  notice,  which  shall  be  in  such  form,  of  such  substance  and 
purport  as  shall  give  effectual  notice  of  the  existence  of  the  noxious 
weed  or  weeds  to  owner  or  occupant  of  the  land  or  premises  on  which 
the  same  exists,  and  such  board  may  allow  such  reasonable  compensa- 
tion, not  exceeding  three  dollars  per  day  for  each  day  necessarily  and 
actually  employed  by  such  officer  or  f)erson  so  designated  in  the  per- 
formance of  such  duty. 

Sec.  3.  Any  person,  company,  association  of  persons  or  corpcHa- 
tion  mentioned  in  Section  i  of  this  act,  who  shall  fail  or  refuse  to  destroy 
or  cause  to  be  destroyed  any  of  the  noxious  weeds  mentioned  in  this  act 
on  any  lands  or  premises  owned,  used,  leased,  occupied  or  controlled  by 
such  persons,  association  of  persons  or  corporation,  including  rights  of 
way  used,  occupied  or  controlled  by  them,  or  either  of  them,  after 
knowledge  of  the  existence  of  any  such  noxious  weeds  on  such  lands  or 
premises,  shall  be  guilty  of  a  misdemeanor,  and,  upon  conviction 
thereof,  shall  be  fined  in  any  sum  not  to  exceed  five  dollars  for  each  day 
that  any  such  noxious  weeds  shall  remain  living  on  the  lands  or  prem- 
ises owned,  used,  occupied,  leased  or  controlled  by  such  person,  associa- 
tion of  persons  or  corporation  after  the  knowledge  of  the  existence 
thereof  or  of  notice  of  the  existence  thereof.  The  notice  of  the  existence 
of  any  of  such  noxious  weeds  may  be  such  as  is  required  to  be  given  by 
this  act,  or  any  notice,  either  oral  or  written,  given  by  any  person  to  the 
owner  or  occupant  of  lands  or  premises  upon  which  such  noxious  weed 
or  weeds  exist,  of  the  existence  of  the  same. 

Approved  February  26,  A.  D.  1895. 
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LETTER  OF  TRANSMITTAL 


To  His  Excellency 

Hon,  Wm.  A,  Richards, 
Ooveinor  of  Wyoming , 
Cheyenne,  Wyoming. 

As  President  and  Director  1  have  the  honor  to  present 
the  Seventh  Annual  Report  of  the  A^cultural  College  and 
the  AgricuJtiiral  Experiment  Station  of  Wyoming.  Owing 
to  the  change  of  the  date  for  handing  in  the  report,  this  re- 
port covers  the  work  of  the  College  and  Station  from  July 
1,  1896  to  July  1,  1897. 

Copies  will  be  sent  also  to  all  Agricultural  Colleges,  to 
the  Secretary  of  the  Treasury,  to  the  Secretary  of  the  In- 
terior, and  to  the  Secretary  of  Agriculture,  in  accordance 
with  Sections  3  of  Acts  of  Congress  of  August  30,  1890,  and 
March  2,  1887. 

Respectfully  Submitted, 


University  of  Wyoming, 
June  30,  1897. 
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I  hereby  submit  the  report  of  the  Agricultural  College 
of  Wyoming  for  the  fiscal  year  of  1897  in  compliance  with 
the  enactments  of  Congress. 

Hitherto  the  report  has  been  issued  at  the  end  of  the 
calendar  year,  but  for  the  convenience  of  the  Director  of 
Experiment  Stations  in  reporting  to  Congress,  the  date  of 
publication  has  been  changed  to  June  30,  the  end  of  the  fis- 
cal year.  This  Reventh  Annual  report,  therefore  covers  the 
last  six  months  of  1896,  for  which  a  statement  was  also  made 
in  the  Sixth  Annual  report. 

ORIGIN  OF  THE  COLLEGE. 

The  College  of  Agriculture  and  Mechanic  Arts  was  sim- 
ply an  expansion  into  a  distinct  institution  of  departments 
which  had  existed  in  the  University  from  the  beginning. 
This  was  eflFected  by  an  act  of  the  Legislature  of  Wyoming, 
January  10, 1891,  which  vested  the  control  of  the  appropria- 
tions from  the  Morrill  and  the  Hatch  Arts  of  (^ongress  in 
the  Board  of  Trust(*es  of  the  State  University. 

This  re])()rt  is,  therefore,  the  seventh  concerned  with, 
the  administration  of  these  funds. 

MANAGEMENT  AND  COURSE. 

The  Trustees  of  the  College  remain  the  same  as  the  time 
of  the  last  report  with  one  exception,  Col.  Downey,  presi- 
dent of  the  board  from  the  establishment  of  the  College  of 
Agriculture,  retired  from  trusteeship  in  Febuary,  and  was 
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Buccet^ded  by  Dr.  Henry  L.  Stevens,  a  gentleman  of  broad 
scholarship  and  acquaintance  with  educational  affairs. 

The  Faculty  of  the  College  has  during  the  last  six 
months  been  the  same  as  that  which  appeared  in  the  last  re- 
port. Most  of  the  scientific  professors  still  occupy  similar 
chairs  in  the  College  of  Liberal  Arts  and  thus  the  state  ia 
saved  expense  and  a  better  corps  of  instructors  maintained 
*for  both  colleges. 

The  courses  in  agriculture  and  mechanic  arts  will  be 
found  at  the  end  of  the  report  for  the  College  of  Agriculture, 
and  will  be  seen  on  examination  to  be  equal  in  standard  to 
the  best  institutions  of  the  country.  Both  courses  have  been 
largely  revised  this  year,  to  bring  them  nearer  the  model  set 
by  the  Committee  on  Courses  appointed  by  the  American 
Association  of  AgricuJtural  Colleges  and  Experiment  Sta- 
tions and  by  the  best  Agricultural  Colleges  of  the  United 
states.  As  the  ideal  of  industrial  education  expands,  the 
courses  in  this  college  will  be  revised  from  time  to  time,  so 
that  it  may  always  stand  in  the  forefront  of  agricultural  in- 
stitutions. 

EQUIPMENT. 

Very  few  additions  have  beene  made  ta  the  equipment 
of  the  College  since  the  last  report  was  issued,  as  the  annual 
appropriations  cannot  be  used  until  Ju.ly  1.  Large  acces- 
sions have,  however,  been  made  to  the  various  collectiona 
through  the  industry  of  the  professors,  and  about  one  hun- 
dred books  have  been  added  to  the  libra rv  from  last  vear's 
appropriation.  A  great  increase  in  the  facilities  for  each  de- 
partment is  expected  for  next  year. 

METHODS. 

The  instruction  of  the  agricultural  course  is  given  at 
the  Main  and  Mechanical  Buildings,  and  the  practical  in- 
struction is  carried  on  at  the  Farm  of  the  Agricutlural  Col- 
lege and  at  the  Experiment  Station. 
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In  the  mechanical  course  instruction  is  given  by  means 
of  text-books,  lectures,  reading  in  the  library,  practical  prob- 
lems, and  a  large  amount  of  work  in  the  drawing  roooms, 
laboratories,  shops,  and  in  the  field.  Students  are  required 
to  visit  engineering  works  in  the  neighborhood  and  make 
reports  upon  them,  inspections  of  construction  and  design 
receiving  attention  as  well  as  details  of  correct  work. 

ATTENBANOE. 

The  attendance  of  the  University  has  increased  about 
fifty  per  cent  during  the  past  school  year,  and  it  is  hoped 
that  there  will  be  an  equal  growth  during  the  coming  year. 
If  conditions  continue  to  improve  in  this  state  as  much  in 
the  future  as  they  have  of  late,  the  number  of  agricultural 
and  mechanical  students  will  be  greatly  increased. 

NEEDS. 

The  College  is  still  much  in  need  of  a  scientific  building 
to  meet  the  demands  of  the  large  and  constantly  growing 
departments  of  physics,  chemistry,  geology,  and  biology. 
Hie  instructors  in  these  subjects  are  all  earnest  and  pro- 
gressive men,  and  this  continued  delay  of  proper  facilities 
cannot  but  dampen  their  ardor.  It  is  to  be  hoped  that  the 
state  or  some  man  of  wealth  who  is  interested  in  education 
will  come  before  long  to  the  relief  of  our  overcrowded  lab- 
oratories. 


8  Wyoming  Agricultural  College. 


Report  of  Departments. 


POLITICAL  80IEN0E. 

This  department  includes  civics,  public  law,  x>ol^tical 
economj,  and  sociology.  Its  aim  has  been  to  cultivate  inde- 
pendent thought  and  foster  intelligent  citizenship.  After 
the  origin  and  growth  of  each  subject  has  been  investigated, 
and  the  general  principles  have  been  acquired,  the  student  is 
required  to  apply  the  principles  thus  obtained  to  leading 
problems  of  the  present  day.  Debates,  public  and  private, 
form  an  important  feature  of  the  courses.  The  following 
subjects  are  offered: 

I.  Constitutiofial  Law,  Cooley;  Black.  Examination 
of  cases;  lectures;  debates.  [Elective  for  agricultural  sen- 
iors.] 

II.  Internatiotial  Law.  Walker;  Gallaudet;  Woolsey; 
Snow's  Cases.  Lectures;  debates;  theses.  [Elective  for 
agricultural  seniors.] 

III.  Political'  Economy.  Ely's  Introduction;  Walker; 
Marshal;  Gregory.  Lectures;  debates;  theses.  [Required 
of  agricultural  and  mechanical  seniors.] 

IV.  Comparative  Government,  Wilson's  The  State;  Wen- 
zel's  Com])arative  View  of  Government;  Bagehot's  English 
Constitution;  Helie's  Les  Constitutions  de  Prance;  Nicol- 
son's  Sketch  of  the  German  Constitution;  Bryce's  American 
Common wealtli.    Lectures;  theses.     [Elective  for  seniors.] 


SOCIAL  SCIENCE. 

The  aim  of  this  department  is  to  familiarize  students 
with  the  history  of  social  development  and  to  encourage  in- 
vestigation of  the  principles  on  which  social  progress  de- 
pends.    After  a  thorough  grounding  in  the  fundamental 
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facts,  the  student  is  expected  to  observe  the  social  phe- 
nomena about  him  and  to  study  the  various  problems  in  an 
independent  manner.  Inasmuch  as  sociology  is  a  science 
of  recent  birth  and  its  theories  are  constantly  expanding, 
much  of  the  class-work  consists  of  lectures  and  theses.  The 
following  subjects  are  offered : 

I.  Principles  of  Sociology.  Kmall  and  Vincent;  Gid- 
dings;  Kidd's  ISocial  Evolution.  Lectures;  debates;  theses^ 
[Elective  for  agricultural  seniors.] 

II.  l^ocial  Problems.  Study  of  crime,  suicide,  insanity^ 
pauperism,  charities,  temperance,  socialism,  education,  etc. 
Discussions;  theses.  [Elective  for  agricultural  seniors  who 
have  taken  I  and  Philosophy  IV.] 

III.  Social  Philosophy,  Lectures  on  social  theories,  old 
and  new,  and  on  the  aims  of  society.  Discussions;  theses. 
[Elective  for  agricultural  seniors  who  have  taken  I  and  II.] 


PHILOSOPHY. 

The  work  of  this  department  is  intended  to  furnish  an 
acquaintance  with  philosophic  thought,  to  afford  a  training 
in  the  methods  of  investigating  philosophic  phenomena,  and 
to  imbue  the  student  with  the  latest  methods  of  education. 
Special  attention  is  given  to  physiological  psychology.  The 
work  in  this  subject  is  illustrated  by  charts  and  models  of 
the  brain  and  sense  organs  and  by  the  introduction  of  vari- 
ous experiments.  In  teaching  logic  more  time  than  formerly 
is  given  to  inductive  reasoning,  as  a  perfect  knowledge  of 
this  form  is  especially  helpful  to  scientific  students  and  to 
those  intending  to  do  research  work  in  philosophy. 

I.  Psi/choloffy.  James's  Briefer  Psychology,  supple- 
mented by  outside  reading  and  lectures.  A  consideration 
of  the  structure  and  functions  of  the  nervous  system  and 
sense  organs,  of  consciousness,  attention,  memory,  emo- 
tions,  movements,   habits   and   their   formation,   and   the 
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pathological  conditions  of  the  mind.    [Required  of  agricul- 
tural juniors.] 

II.  Physiological  Psychology.  James.  Ladd.  Observa- 
tion and  experiments;  investigation  of  special  topics.  [Elec- 
tive for  agricultural  seniors.] 

III.  Logic.  Jevons-HilPs  Elements  of  Logic  as  text, 
with  Fowler,  Bain,  Sidgwick,  and  oth^*s  for  reference. 
Treatment  of  the  proposition,  immediate  and  mediate  infer- 
ence, the  hypothesis,  arguments,  and  fallacies.  Special  at- 
tention to  the  principles  and  methods  of  induction.  [Elec- 
tive for  agricultural  seniors.] 

IV.  Ethics,  Bowne's  Principles  of  Ethics,  supplement- 
ed by  discussions  and  assigned  readings  from  Spencer,  Bain, 
Seth,  and  others.  Examination  of  the  principal  theories 
and  of  special  topics,  such  as  the  formation  of  the  ethical 
ideal,  the  duties  of  the  individual,  of  the  family,  and  of  so- 
ciety.    [Elective  for  agricultural  seniors.] 


BIOLOGY. 

The  department  of  biology  as  at  present  organized  in- 
cludes botany,  zoology,  and  physiology. 

Even  in  the  introductory  courses  laboratory  work  is 
made  a  prominent  feature  in  order  that  from  the  first  stu- 
dents may  become  self-reliant. 

The  equipment  of  the  department  has  been  adequate  to 
the  demands  made  upon  it,  and  as  new  necessities  arise  in 
connection  with  the  several  courses,  they  will  be  supplied  as 
far  as  possible  from  the  resources  at  command. 

One  of  the  two  rooms  of  the  department  is  a  convenient 
lecture-room  having,  among  its  other  equipments,  a  lantern 
with  microscope  attachment.  This  enables  the  instructor  to 
illustrate  on  the  screen  by  both  lantern  and  microscope 
slides  the  subject  under  discussion. 
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The  laboratory  is  large  and  well  lighted,  and  is  fur- 
nished with  working  tables  and  desks.  The  following  sub- 
jects are  offered: 

BOTANY. 

I.,  II.,  III.  General.  The  purpose  of  this  introductory 
course  is  to  give  a  general  view  of  the  entire  field.  The  work 
progresses  from  the  simplest  plants  to  the  more  specialized 
forms.  The  first  and  second  terms  are  devoted  to  the 
morpholQgy  a^d  .physiology  of  plants,  and  the  third  term  to 
the  ecology  and  classification  of  phanerogams.  [Required 
of  agricultural  freshmen.] 

IV.,  V.  Histology  and  Physiology,  A  course  in  histology 
and  experimental  physiology  of  the  higher  plants,  together 
with  a  consideration  of  some  of  the  special  problems  of 
plant  reproduction  and  morphology.  [Elective  for  agri- 
cultural seniors. 

YI.  Mycology,  Fungi  in  general,  but  special  attention 
is  paid  to  those  of  economic  importance.  [Elective  for 
agricultural  seniors.] 

ZOOLOGY. 

I.,  II.,  III.  General.  The  aim  is  to  acquaint  the  student 
with  the  main  facts  of  animal  structure,  physiology,  and 
classification  by  means  of  lectures,  laboratory  work  on  typi- 
cal animal  forms,  and  prescribing  reading.  It  is  a  prerequi- 
site for  the  other  courses  in  Zoology.  [Required  of  agri- 
cultural sophomores.] 

IV.,  V.  Comparative  Anatomy  of  Tertebrates,  A  study 
of  the  principal  problems  connected  with  the  successive 
modifications  of  the  different  organs  in  the  several  classes 
of  animals.    [Elective  for  all  who  have  taken  I.,  II.,  and  III.] 

VI.  Microscopical  Anatomy,  Microscopical  technique, 
methods  of  investigation,  and  the  preparation  of  sections  of 
normal  vertebrate  tissues.  [Elective  for  agricultural  sen- 
iors.] 
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PHYSIOLOGY. 

I.  AdtQnctd  Physiology.  This  course  assames  on  the 
part  of  the  student  such  general  knowledge  of  the  homan 
body  as  is  provided  in  the  grammar  grades  of  our  best  public 
schools.  The  course  aims  to  review  the  more  important  sub- 
jects, to  consider  the  problems  of  hygiene  of  special  interest 
to  all  students.  [Kequired  of  preparatory  agricultural  stu- 
dents.] 


AGBIOULTUBE. 

The  instruction  in  agriculture  aims  to  give  the  student 
the  greatest  possible  knowledge  of  the  science  of  agricul- 
tural practice  in  the  time  given.  The  larger  part  of  the  in- 
struction is  by  lectures.  Where  text-books  are  used,  they 
are  supplemented  by  lectures,  keeping  the  student  abreast 
of  the  times. 

I'p  to  the  senior  year,  as  often  as  the  other  work  will 
permit,  students  are  required  to  work  in  the  green-house  or 
upon  the  agricultural  grounds  or  experiment  farm  two  hours 
each  afternoon.  As  far  as  possible,  the  work  is  made  to  il- 
lustrate the  branch  being  taught.  The  agricultural  museum 
furnishcB  material  with  which  to  illustrate  the  studv  of 
farm  crops  «nd  the  agricultural  productions  of  the  world. 

In  tlie  work  upon  the  farm  and  the  instruction  in  the 
class-room,  tlie  methods  and  results  of  the  Experiment  Sta- 
tion are  always  before  the  student.  These  will  afford  him 
much  general  information  regarding  the  practice  of  agricul- 
ture in  this  region,  and  will  give  him  an  insight  into  the  way 
by  which  important  facts  are  deduced  from  the  mass  of  daily 
observations  and  notes.  The  following  subjects  are  re- 
quired: 

I.  Bisiory  of  Agriculture.  Taught  by  lectures  and  refer- 
ence books,  such  as  Goss'  Principles  of  Plant  Culture,  and 
Johnson's  How  Plants  Grow,  and  How  Plants  Feed.    A 


Seventh  Annual  Report^  ^^97-  I3 


brief  outline  of  the  history  of  agriculture,  followed  by  a 
thorough  course  in  the  principles  of  plant  cultivation  and 
growth.    [Required  of  agricultural  sophomores.] 

II.  ^oi?«,  Tillage  and  Fertilizers.  Taught  by  lectures 
and  reference  books,  such  as  King's  The  Soil,  and  Storer's 
Agriculture.    [Required'of  agricultural  sophomores.] 

III.  Farm  Crops,  Lectures.  Planting,  irrigating,  har- 
vesting, and  marketing;  laying  out  and  improving  farms; 
farm  management  and  farm  accounts.  The  students-  prac- 
tice will  include  setting  up  and  running  farm  machinery, 
planting  and  irrigating  crops  properly.  [Required  of 
agricultural  sophomores.] 

IV.,  V.  Breeds  of  Live  Stock.  Curtiss'  Breeds  of  Live 
Stock,  Warfield's  Cattle  Breeding,  Miles'  Stock  Breeding, 
supplemented  by  lectures  and  practice  in  judging  by  scale 
of  points.    [Required  of  agricultural  juniors.] 

VI.  Stock  Feeding  and  Dairy  Management  Armsley's 
Cattle  Feeding,  Henry's  Cattle  Feeding,  and  lectures.  [Re- 
quired of  agricultural  juniors.] 


HORTICULTURE. 

The  instruction  in  this  department  aims  to  give  the  stu- 
dent a  good  general  foundation  in  the  science  of  gardening, 
plant  cultivation,  fruit  raising,  landscape  and  ornamental 
gardening.  During  the  Spring  term  of  one  year,  two  hours 
of  laboratory  work  each  week  in  the  multiplication  of 
plants,  grafting,  budding  and  making  cuttings  are  required. 
The  following  subjects  are  offered: 

I.  Plant  Forcing.  Study  of  green-houses  and  hot-beds, 
and  of  the  cultivation  and  propagation  of  vegetables  and 
small  fruits.    Lectures.    [Required  of  agricultural  juniors.] 

II.  Pomology.  Pruning,  grafting,  budding,  cuttings, 
and  orcharding.  Lectures.  [Required  of  agricultural  jun- 
iors.] 
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III.  Landscape  and  Ornamental  Gardening,  Lectures. 
[Elective  for  agricultural  seniors.] 

IV\  Thesis  Work.  Pollination,  cross  fertilization*  Tana- 
tion,  or  other  advanced  subject.    [Elective  for  agricultural 

seniors.] 


ENTOMOLOOY. 

This  department  aims  to  give  the  student  an  insight 
into  insect  life,  and  afford  some  knowledge  of  economic  en- 
tomology through  the  study  of  injurious  insects  and  the 
means  for  their  extermination.  The  following  subjects  are 
required: 

I.  Elementary.  Packard's  Entomology,  with  Comstock 
for  reference.    Lectures.  [Required  of  agricultural  juniors.] 

n.  Economic  Entomology.  Smith's  Economic  Entomol- 
ogy, supplemented  by  lectures.  [Required  of  agricultural 
juniors.] 


IBBIGATION. 

The  object  of  this  department  is  to  give  a  general  idea 
of  the  principles  of  irrigation  practice  and  water  measure- 
ment. 

I.  Principles.  Effects  of  water  on  soil  and  crops,  and 
measurement  of  water.  Lectures,  reference  reading,  and 
practical  work.     [Required  of  agricultural  juniors.] 


CHEMI8TBT. 

The  work  of  all  courses  in  the  department  of  chemistry 
is  experimental  and  inductive  so  far  as  consistent  with  the 
a(*quirement  of  the  necessary  amount  of  general  informa- 
tion. Students  are  from  the  first  encouraged  to  work  inde- 
pendently on  lines  of  investigation  in  which  they  are  spe- 
cially interested. 
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The  department  of  chemistry  occupies  four  rooms  in 
the  south  end  of  the  Main  Building.  One  room  contains  the 
analytical  balances  and  the  chemical  reference  library,  the 
second  is  devoted  to  the  experimental  work  of  the  Wyo- 
ming Agricultural  Experiment  Station,  the  third  is  a  lecture 
room,  and  the  fourth  and  largest  room  is  fitted  up  for  the 
classes  in  qualitative  and  quantitative  analysis.  The  de- 
partment is  well  equipped  with  apparatus  for  research  and 
analytical  work  in  organic  and  inorganic  chemistry.  The 
following  subjects  are  open: 

I.,  II.  Elementary.  Freer,  and  Storer  and  Lindsay.  The 
aim  of  this  course  is  to  give  students  a  knowledge  of  the 
laws  of  chemical  change,  a  practical  familiarity  with  the 
principal  elements  and  compounds,  and  skill  in  the  manipu- 
lation of  apparatus.  [Required  of  agricultural  and  mechan- 
ical sophomores.] 

III.  Qimlitative  Analpsis.  Caldwell's  Qualitative  Anal- 
ysis. Students  will  acquire  the  ability  to  detect  the  ordi- 
nary acids  and  bases  in  any  substance.  [Required  of  agri- 
cultural and  mechanical  sophomores.] 

IV.  Quantitative  Analysis.  Caldwell  and  Fresenius. 
Twenty  simple  gravimetric  and  volumetric  determinations. 
[Elective  for  students  who  have  taken  III.] 

VI.  Inorganic  Preparations.  Erdman's  Anleitung  zur 
Darstellnng  chemischer  Prftparate.  Preparation  of  a  num- 
ber of  difficult  compounds  and  elements.  [Open  to  students 
who  have  taken  III ;  spring  term ;  laboratory  work  ten  hours 
a  week.] 

VII.  Organic  Chemistry.  Remsen's  Organic  Chemistry. 
Lectures  and  recitations  on  the  compounds  of  carbon.  [Re- 
quired of  agricultural  juniors;  fall  term;  five  times  a  week.] 

VIII.  Organic  Preparations.  Text-book:  Gatterman. 
Practical  methods  in  organic  chemistry.  [Open  to  stu- 
dents who  have  taken  VII;  winter  term;  laboratory  work 
ten  hours  a  week.] 
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XI.  Agricultural  Chemistry,  The  chemistry  of  plant 
growth,  and  the  application  of  chemical  principles  to  practi- 
cal agriculture  with  special  reference  to  the  problems  of  the 
arid  region.  [Required  of  agricultural  juniors;  winter  term; 
lectures  three  hours  and  laboratory  work  four  hours  a 
week.] 

XII.  Applied  Chemistry.  Lectures  on  chemical  pro- 
cesses and  manufactures  not  included  in  metallurgy,  and  on 
methods  of  analysis  and  control.  Most  attention  is  paid  to 
subjects  of  practical  importance  in  Wyoming;  such  as  petro- 
leum and  its  products;  coal,  gas,  and  coke;  building  stone 
and  cements;  alkalies  and  acids;  beet  sugar;  glass;  air  and 
water  supply.     [Required  of  mechanical  juniors.] 

The  investigation  of  Wyoming  petroleum  has  been  con- 
tinued by  the  professors  of  chemistry  and  geology.  During 
the  year  three  fields  have  been  studied,  the  Popo  Agie,  Sho- 
shone and  Lander  Oil  Fields,  and  the  results  were  published 
January,  1897,  in  a  bulletin  entitled,  Petroleum  Series,  No. 
2,  The  Petroleum  of  the  Shoshone  Anticlinal.  Samples  of 
oil  from  the  northern  part  of  the  state  will  be  collected  this 
summer  and  a  report  made  on  the  value  of  the  petroleum  of 
that  district. 


OE0L0G7. 

Most  of  the  instruction  in  this  department  is  given  by 
lectures,  but  text-books  are  used  for  reference  together 
with  the  latest  geological  reports. 

The  location  of  the  Agricultural  College  is  exception- 
ally advantageous  for  the  study  of  geology.  Only  a  few 
miles  east  the  Laramie  mountains  rise  nearly  2,000  feet 
above  the  campus,  while  to  the  westward  the  Medicine  Bow 
mountains  rise  5,000  feet.  Both  of  these  mountain  ranges 
are  mineralized,  and  mining  has  been  carried  on  for  many 
years.    They  furnish  rich  fields  for  the  student  of  structural 
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and  dynamical  geology,  as  well  as  for  those  who  wish  to 
study  almost  new  archean  exposures.  Flanking  these 
ranges  are  paleozoic,  mesozoic,  and  cenozoic  rocks  that  have 
been  exposed  by  the  mountain  making  and  subsequent  ero- 
sion, so  that  a  student  may  easily  make  himself  familiar 
with  the  entire  series  of  Rocky  Mountain  sedimentary  rocks. 
The  working  collections  of  rocks  and  fossils  in  the  depart- 
ment are  not  large,  but  well  selected  and  are  increasing  in 
size  very  rapidly.  The  collection  of  mesozoic  invertebrates 
is  very  complete  and  the  collection  of  Jurassic  vertebrates 
is  the  second  in  size  in  the  United  States.  To  those  who 
wish  to  study  economic  geology  special  inducements  can  be 
offered,  since  ores  of  economic  value  are  numerous,  and  are 
only  a  short  distance  away.  The  plains  are  also  well  sup- 
plied with  mines  of  coal  and  deposits  of  clay,  gypsum,  and 
building  stones. 

The  following  list  of  books  is  used  for  reference  and 
text  work  in  this  department :  LeConte,  Dana,  Geikie,  Kay- 
serLake,  Lapparent,  Tarr,  Zittel,  and  Nicholson  and  Lydek- 
ker.    The  following  subjects  are  offered : 

Dynamical  and  structural.  Geological  forces,  condi- 
tions in  which  stratified  rocks  are  found,  and  general  topo- 
graphy. Lectures;  LeConte  and  Dana  as  texts.  [Required 
of  agricultural  juniors.] 

IL  MineralogicaL  Elementary  study  of  mineralogy,  in 
which  a  student  is  required  to  determine  fifty  species  of  com- 
mon minerals  with  the  blow-pipe.  Lectures;  Crosby  and 
Brush  as  texts.    [Required  of  agricultural  juniors.] 

IIL  Historical,  Study  of  fossilized  life  associated  with 
stratified  rocks,  and  methods  of  determining  formations 
from  associated  fossil  life.  Lectures;  LeConte  and  Dana  as 
texts.     [Required  of  agricultural  juniors.] 

IV.  Economic,  Study  of  the  minerals  of  economic  im- 
portance and  methods  of  preparing  them  for  the  market. 
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Lectures;  Kemp  and  Tarr  as  texts.  [Elective  for  agricalt- 
ural  seniors.] 

V.  Paleontologieal.  Elementary  course  in  paleontology. 
Lectures;  Nicholson  and  Lydekker  as  text.  [Elective  for 
agricultural  seniors.] 

VL  Adran<*ed.  Course  arranged  to  suit  the  needs  of 
students.  One  week  in  the  field.  [Elective  for  agricaltural 
seniors.] 


HISTORY. 


The  purpose  of  the  department  of  history  is  to  create  a 
taste  for  historical  reading  and  give  the  ability  to  compre- 
hend rightly  the  events  of  the  times  by  applying  the  experi- 
ence of  the  past  to  the  conditions  and  problems  of  today. 
The  aim  is  not  the  accumulation  of  a  mass  of  facts  and 
dates,  but  the  acquisition  of  a  right  comprehension  of  great 
historical  events. 

Text-books  are  used,  especially  in  the  preparatory 
classes;  but  the  study  of  the  assigned  lessons  is  supple- 
mented by  reading  different  authorities  on  the  same  sub-- 
ject  and  by  lectures.  The  historical  library  has  been  greatly 
enlarged  during  the  past  year  and  is  at  the  disposal  of  the 
students  in  this  department.  The  following  courses  are  of- 
fered : 

L  England,  Montgomery's  English  History.  [Re- 
quired of  preparatory  students.] 

II.,  III.  Mediaeval  and  Modern.  Myer's  Mediaeval  and 
Modern  History.     [Required  of  preparatory  students.]. 

IV.  Greece,  Smith's  Shorter  History  of  Greece. 
(Brownaon's  Revision);  Guerber's  Mythology.  [Elective  for 
agricultural  seniors.] 

V.  Rome.  Allen's  History  of  Rome.  [Elective  for 
agricultural  seniors.] 

VI.  VII,  VIII.     Middle  Ages.     Thatcher  and  SchwilL 
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Lectures  and  supplementary  reading.     [Elective  for  agri- 
cultural seniors.] 

ENGLI&H. 

The  aim  of  the  preparatory  work  in  this  department  ia 
to  teach  the  student  to  understand  and  use  the  English  lan- 
guage correctly,  and  to  cultivate  in  him  a  taste  for  the  best 
literature.  A  thorough  mastery  of  English  grammar  is  re- 
quired before  entrance  to  the  Preparatory  Year. 

The  student's  work  in  literature  is  made  to  furnish  the 
occasion  as  well  as  the  material  for  the  preparation  of  es- 
says. These  essays  are  subject  to  criticism  both  in  the  class 
and  with  the  individual  writers. 

The  formal  study  of  rhetoric  is  designed  to  ground  the 
student  in  the  principles  of  English  composition  and  to  cul- 
tivate his  literary  sense  by  analytical  study. 

The  work  in  oratory  is  of  a  practical  character.  An 
effort  is  made  to  secure  reading  that  shall  be  intelligent, 
natural,  and  forcible,  and  to  develop  spontaneous  expression 
from  the  mental  side.  The  student  meets  the  instructor  per- 
sonally for  rehearsal  and  criticism. 

The  following  subjects  are  open: 

I,  II,  III.  Elementary,  Lockwood's  Lessons  in  English. 
Selections  from  the  following  American  authors  are  read: 
Longfellow,  Irving,  Hawthorne,  Bryant,  Holmes,  Lowell, 
Whittier.  Essays  and  recitations,  based  upon  the  text-book 
and  reading.    [Required  of  preparatory  students.] 

VII,  VIII,  IX.  Prineiples.of  Literature,  Careful  read- 
ing of  the  following  works:  Milton's  Paradise  Lost,  Books 
I  and  II;  Pope's  Ilaid,  Books  I  and  XXII;  The  Sir  Roger  de 
Coverly  Papers  in  the  Spectator;  Goldsmith's  Vicar  of 
Wakefield;  (^oleridge's  Ancient  Mariner;  Southey's  Life  of 
Nelson;  Carlyle's  PJssay  on  Bums;  Lowell's  Vision  of  Sir 
Launfal;  Hawthorne's  House  of  Seven  Gables.  [Required 
of  mechanical  sophomores  and  agricultural  freshmen.] 
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X,  XI,  XII.  History  of  Literature.  History  of  English 
and  American  literature.  Selected  reading;  composition; 
recitations.     [Required  of  mechanical  juniors.] 

XIII,  XIV,  XV.  English  Mas'ter pieces.  Critical  study  of 
the  masterpieces  of  English  literature;  especially,  selections 
from  Milton,  Dryden,  Pope,  Thomson,  Johnson,  Gray,  Gold- 
sn  ith,  Cowper,  Burns,  Coleridge,  Byron,  Keats,  Shelley, 
Wordsworth,  Macaulay,  Matthew  Arnold,  Browning,  Tenny- 
«on.     [Required  of  agricultural  sophomores.] 

XIX,  XX,  XII.  Oratm'tf.  Study  of  selections  from 
great  English  and  American  orators.  Principles  of  oratory 
exemplified  in  practice.     [Required  of  seniors.] 


MILITARY  80IEN0E  AND  TACTICS. 

The  department  of  Military  Science  and  Tactics  is  es- 
tablished in  accordance  with  the  requirements  of  an  act  of 
Congress  donating  public  lands  to  colleges,  one  of  the  con- 
ditions being  that  military  tactics  shall  be  taught.  It  is  un- 
der the  control  of  an  officer  of  the  regular  army,  detailed  by 
the  war  department  for  this  duty,  without  any  expense  to 
the  State,  under  the  provisions  of  Section  1225,  Revised 
Statutes  of  the  United  States.  One  hundred  and  fiftv 
Springfield  riHes  (cadet  pattern;  similar  to  those  used  at 
West  Point)  and  equipments,  and  cannon  and  sabers  for 
artillery  and  cavalry  practice,  are  loaned  to  the  college  by 
the  U.  S.  Ordnanc(»  I)i»partment.  An  allowance  of  ammuni- 
tion is  annually  sn])i>li(»d  by  the  general  government  for  pur- 
poses of  target  practice.  All  students  are  required  to  drill 
throughout  tlie  year.  The  cadet  officers  are  appointed  by 
the  commandant  of  cadets,  subject  to  the  approval  of  the 
President.  Tlie  commissioned  officers  are  usually  selected 
from  the  senior  dnss,  the  sergeants  from  the  junior  class, 
and  the  corporals  from  the  sophomore  class,  general  merit 
and  military  efficiency  being  the  qaulifications  considered. 
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Besides  obtaining  the  excellent  physical  results  which 
follow  systematic  and  regular  military  training,  the  morale 
of  the  students  will  be  thus  improved.  The  virtues  of  pa- 
triotism, honor,  and  truthfulness  are  cultivated,  and  habits 
of  neatness,  promptness,  and  obedience  are  insisted  upon. 

The  rules  prescribed  by  the  President  of  the  United 
States  for  the  government  of  officers  of  the  army  detailed  as 
Professors  of  Military  Science  and  Tactics  require  the  fol- 
lowing course  of  instruction: 

1.  The  course  of  instruction  shall  be  both  practical 
and  theoretical,  and  shall  be  so  arranged  as  to  occupy  at 
least  one  hour  per  week  for  theoretical  instruction,  and  at 
least  two  hours  per  week  for  practical  instruction. 

2.  The  practical  course  in  infantry  shall  embrace 
small-arm  target  practice,  and,  as  far  as  possible,  all  the 
movements  prescribed  by  the  drill  regulations  of  the  United 
States  army  applicable  to  a  battalion.  Instruction  in  artil- 
lery shall  embrace,  as  far  as  practicable,  such  portions  of 
the  United  States  drill  regulations  as  pertain  to  the  forma- 
tion of  detachments,  manual  of  the  piece,  mechanical  ma- 
neuvers, aiming  drill,  saber  exercise,  and  target  practice. 
Instruction  should  also  include  the  duty  of  sentinels,  and 
where  practicable,  castrametation.  Such  instruction  shall 
be  given  by  the  Professor  of  Military  Science  and  Tactics 
personally,  or  under  his  immediate  supervision. 

8.  Theoretical  instruction  shall  be  by  recitations  and 
lectures  pei-sonally  conducted  and  given  by  the  Professor 
of  Military  Science  and  Tactics,  and  shall  include,  as  far  as 
practicable,  a  systematic  and  progessive  course  in  the  fol- 
lowing subjects:  The  drill  regulations  of  the  United  States 
army,  the  preparation  of  the  usual  reports  and  returns  per- 
taining to  a  company,  the  organization  and  administration 
of  the  United  States  army,  and  the  elementary  principles 
governing  in  the  art  of  war. 

The  military  department  shall  be  subject  to  inspection 
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under  the  authority  of  the  President  of  the  United  States; 
«ueh  insptH'tion  shall  be  made,  when  practicable,  near  the 
close  of  the  coliege  year.  The  inspecting  officer  shall,  upon 
his  arrival  at  the  institution,  report  to  the  President  or 
other  adniinistrative  officer  in  order  to  obtain  from  him  the 
necessary  facilities  for  the  performance  of  his  duty.  A  copy 
>of  the  report  of  inspection  will  be  furnished  the  President 
of  the  institution  by  the  War  Department. 

Military  drill  has  become  a  feature  of  all  the  courses  in 
the  University  and  it  is  required  that  all  students  appear  at 
the  drills  in  uniform.  Students  are  advised  to  come  to  the 
college  without  e8i)ecially  providing  themselves  with  new 
clothes  and  to  arrange  to  wear  the  cadet  uniform  habitually 
while  at  college. 

The  cost  of  the  uniform  is  about  |18.00.  The  grade  of 
suiting,  including  the  cap,  wears  well  and  provt:>  to  be 
xHumomical. 

All  male  students  are  expected  to  provide  themselves 
with  uniforms.  It  consists  of  a  blouse,  trousers,  •'ind  cap, 
juodeled  after  the  West  I*oint  uniform,  with  raised  gilt  but- 
tons. 

COURSK    OF    THE    SCHOOL    OF    MILITARY    SCIENCE. 

Practiral, — Cadets  are  divided  into  two  classes,  First 
Year  and  Subsequent  Year  Cadets. 

For  all  cadets:  Practical  instruction  comprises  the 
schools  of  the  soldier,  squad,  and  company  in  nor- 
mal and  extended  order  (Infantry  Drill  Regula- 
tions), guard  mounting  and  guard  duty,  gallery  and 
range  target  practice. 

For  Subsequent  Year  Cadets:  In  addition  to  the  above 
comprises  artillery  drill,  saber  exercise,  and  mili- 
tary signaling  with  flag  and  heliograph. 

TheoretiraL — Cadets  are  divided  into  four  classes.  The 
winter  term  is  specially  devoted  to  this  instruc- 
tion, which  includes  the  following: 
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First  Year  Cadets:  Infantry  Drill  Regulations,  includ- 
ing the  schools  of  the  soldier,  squad,  and  company, 
in  normal  and  extended  order. 

Second  Year  Cadets:  School  of  the  battalion  and  cere- 
monies (Infantry  Drill  Regulations),  and  U.  8.  Man- 
ual of  Guard  Duty. 

Freshmen  Class:  ''Elements  of  Military  Science," 
Pettit. 

Sophomore  Class:  U.  S.  Army  Regulations,  muster 
rolls  and  returns,  etc..  Military  Law,  and  State 
Laws  relating  to  the  National  Guard. 


MATHEMATICS. 

The  instruction  in  mathematics  aims  to  develop  the 
powers  of  mental  concentration,  to  give  facility  in  attacking 
original  problems,  and  ability  to  recognize  the  difference 
between  logical  proof  and  presumptive  evidence,  and  to 
form  in  the  student  the  habit  of  expressing  his  ideas  in  con- 
cise mathematical  language. 

All  fundamental  concepts  are  presented  in  as  many 
different  forms  as  possible,  with  fullness  of  explanation  and 
variety  of  illustration,  so  that  the  student  may  thoroughly 
understand  all  the  principles  involved. 

The  following  subjects  are  required: 

I,  II,  III,  IV.  Algebra.  Wentworth,  Wells,  Taylor,  or 
Charles  Smith.  Fundamental  operations.  Fractions  and 
fractional  equations,  simultaneous  equations  of  the  first  de- 
gree. Problems  involving  two  unknown  numbers,  simple 
indeterminate  equations,  involution  and  evolution.  Radical 
BJid  imaginary  expressions,  quadratic  equations,  ratio  and 
proportion.  [Required  of  preparatory  students  and  fresh- 
men.] 

V,  VI.  Plane  Ghometry.  Wells,  Wentworth,  Chauvenet, 
or  Beman  and  Smith.     Much  of  the  time  is  devoted  to 
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solving  original  propositions,  and  if  time  permits,  some  of 
the  modern  methods  and  the  geometrical  theory  of  propor- 
tion will  be  taught.    [Required  of  freshmen.] 

VII.  Advanced  Algebra.  Wells'  College  Algebra.  Pro- 
gressions, binomial  theorem,  convergent  and  divergent 
series,  undetermined  coefficients,  logarithms,  permutationB 
and  combinations,  summation  of  series,  determinants,  the- 
ory of  equations,  solution  of  higher  equations.  [Required 
of  mechanical  sophomores.] 

IX.  Trigonometry.  Wells'  New  Trigonometry.  The  de- 
velopment of  the  general  formulae  and  their  application  to 
the  solution  of  triangles,  polygons,  and  original  field  prob- 
lems. [Required  of  agricultural  juniors  and  mechanical 
sophomores.] 

X.  Analytical  Geometry.  Wentworth's  Analytical  Qe- 
ometry.  The  analytical  geometry  of  the  straight  line,  circle, 
and  conic  sections;  including  a  general  discussion  of  the 
general  equation  of  the  second  degree,  and  an  introduction 
to  the  geometry  of  three  dimensions.  [Required  of  mechan- 
ical juniors,  elective  for  agricultural  seniors.] 

XI.  XII.  Calculus.  Osborne's  Calculus.  Differentia- 
tion of  functions,  successive  differentiation,  indeterminate 
forms,  development  of  functions  in  series,  maxima  and  mini- 
ma, functions  of  two  or  more  variable,  tangents,  normals, 
asymptotes,  direction  of  curvature,  singular  points,  curve 
tracing,  evolutes,  envelopes,  and  order  of  contact.  Integra- 
tion, application  to  geometry  and  mechanics,  successive  in- 
tegration, integration  of  rational  fractions,  integration  by 
rationalization,  by  parts  and  by  series,  lenghts  and  areas  of 
plane  curves,  areas  of  surfaces  of  revolution,  and  volumes 
of  solids.  [Required  of  mechanical  and  agricultural  juniors, 
elective  for  agricultural  seniors.] 


I: 
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PH78IC8. 

The  aims  of  this  department  are  to  cultivate  in  the  stu- 
dent habits  of  thoughtful  observation,  intelligent  and  rapid 
manipulation,  and  to  give  him  a  general  knowledge  of  natu- 
ral phenomena.  In  all  courses  the  subjects  are  studied  from 
the  experimental  side,  the  student  spending  at  least  one- 
half  of  the  time  allotted  to  the  work  in  the  laboratory,  under 
the  direct  supervision  of  the  professor  in  charge. 

The  following  subjects  are  offered : 

I,  II,  III.  Elementat-y.  Carhart  and  Chute's  Elements 
of  Physics;  Allen's  Laboratory  Physics.  The  properties  of 
matter;  -mechanics  of  solids  and  liquids.  Heat,  sound  and 
light.    Magnetism  and  electricity.    [Required  of  freshmen.] 

IV,  V,  VI.  OeneraL  Barker^s  Physics.  Outlined  ex- 
periments with  reference  to  laboratory  manuals.  Physical 
quantities,  kinematics,  dynamics,  work  and  energy,  attrac- 
tion and  potential,  and  properties  of  matter.  Energy  of 
mass  vibration,  nioJecular  kinetic  energy,  radiant  energy. 
Energy  of  aether-stress,  energy  of  aether-vortices,  energy  of 
aether-flow,  and  the  electromagnetic  character  of  radiation. 
[Required  of  mechanical  juniors  and  elective  for  agricult- 
ural seniors.] 

VII.  Electric  Measurements.  Measurement  of  resist- 
ances, calibration  of  amperemeters  and  voltmeters,  calcula- 
tion of  the  electromotive  force  of  batteries  and  dynamos, 
magnetic  determinations,  heating  effect  of  currents,  etc. 
[Elective  for  agricultural  seniors.] 


MECHANICS. 

The  aim  of  the  instruction  in  this  department  is  to  give 
the  student  a  thorough  insight  into  the  general  principles 
governing  prime  movers  and  mechanical  movements,  and  ac- 
quaintance with  the  methods  in  which  these  principles  may 
be  applied  and  combined  in  order  to  produce  the  desired  ef- 
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feet  in  all  branches  of  engineering.  Instruction  is  also  giren 
in  subjects  which  are  rather  more  technical  than  theoretical, 
and  the  application  of  theory  to  practice  is  never  lost  sight 
of.  The  work  is  fully  illustrated  by  frequent  reference  to 
the  engineering  and  mechanical  eqiupment  of  the  university 
and  other  available  sources. 

The  following  subjects  are  required  of  mechanical  stu- 
dents: 

I.  Iroa  Working  Machifws.  Joshua  Rose's  Complete 
Practical  Machinist.  Study  of  the  use  and  care  of  iron  ma- 
chinery, particularly  the  lathe;  speed  of  different  parts; 
screw  cutting,  turning  excentrics,  taps  and  dies;  fitting  con- 
necting rods;  pumps,  etc.  [Required  of  mechanical  juniors.] 

II.  Elements  of  Mechanism.  Stahl  and  Wood's  Element- 
ary Mechanism.  Study  of  the  elementary  principles  under- 
lying mechanical  movements  and  the  modes  of  communicat- 
ing motion.     [Required  of  mechanical  juniors.] 

III.  Steam  BoUera,  A  Treatise  on  Steam  Boilers,  by 
Wilson  and  Plather.  A  general  study  of  the  different  forms 
of  modem  steam  boilers,  their  construction,  advantages,  and 
disadvantages.     [Required  of  mechanical  seniors.] 

IV.  Steam  Enginea.  The  Steam  Engine,  by  Holmes. 
The  mechanism  and  principles  brought  into  use  in  the  design 
of  the  modem  steam  engine.  The  two  engines  in  the  Me- 
chanical Building  are  carefully  studied  in  connection  with 
the  text  book.  [Required  of  mechanical  seniors] 

V.  Steam  Engine  Indicators.  The  Slide  Valve,  by  Rose, 
and  Hemenway's  Steam  Engine  Indicators.  [Required  of 
mechanical  seiors.] 

VI.  Engineering  Materials.  Merriman's  Mechanics  of 
Materials.  Theory  of  resistance  of  different  materials,  and 
study  of  those  principally  used  in  engineering,  especially 
briks,  stone,  timber,  iron  and  steel.  [Required  of  mechani- 
cal seniors.] 

VII.  Hydraulics.    A  Treatise  on  Hydraulics,  by  Merri- 
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man.  The  flow  of  water  through  tubes,  in  pipes,  canals, 
rivers,  and  over  weirs;  measurement  of  water  power  and 
pressure  of  flowing  water.  [Required  of  mechanical  sen« 
iors] 

VIII.  Thermodynamics  of  Ga^es.  A  study  of  the  proper- 
ties of  gases,  saturated  vapor,  and  superheated  steam,  and 
their  application  to  the  steam  engine.  [Required  of  mech- 
anical seniors.] 

DBAWING. 

The  aim  of  the  department  of  drawing  is  to  develop  and 
quicken  the  abilitj^  of  observation  and  to  follow  as  closely  as 
possible  the  line  of  work  done  in  the  practical  drafting  rooms 
of  machine  shops. 

The  following  subjects  are  required: 

I.  Freehand  Drawing.  Drawing  from  models  and  cop- 
ies with  which  the  department  is  well  supplied.  [Required 
of  agricultural  freshmen,  and  of  mechanical  preparatory 
students.] 

II.  Freehand  Lettering  and  Sketching,  Sketching  parts 
of  machines  to  be  used  in  instrumental  drawing.  [Required 
of  agricultural  freshmen,  and  of  mechanical  preparatory 
students.] 

III.  Use  of  Instruments,  A  short  course  in  straight  and 
curved  lines  and  lettering.  [Required  of  agricultural  fresh- 
men and  of  mechanical  preparatory  students.] 

IV.  Geometrical  Constructions,  Geometrical  problems 
used  in  instrumental  drawing.  [Required  of  mechanical 
freshmen.] 

V.  Descriptive  Geometry,  An  elementary  course  in  pro- 
jection.   [Required  of  mechanical  freshmen.] 

VI.  Projection  of  Shadows,  Isometrical  and  working 
drawings.    [Required  of  mechanical  freshmen.] 

VII.  VIII.  Instrumental  Drawing,  Detailed  copies  of 
parts  of  machines.    Drawing  to  scale  of  parts  of  machines 
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from  sketches  taken  in  the  shop  by  the  students.    [Required 
of  mechanical  sophomores.] 

IX.  Shades  and  Engineering  Colors.  [Required  of  mech- 
anical sophomores.] 

X.  Machine  Drawing.  Drawing  and  tinting  machines 
and  parts  of  machines.    [Required  of  mechanical  juniors.] 

XI.  Parts  of  Machines.  Designing  gears,  cams,  and 
parts  of  machines  which  apply  to  the  study  of  Mechanics  II. 
[Required  of  mechanical  juniors.] 

XII.  Tracing  and  Making  Blue  Prints.  Making  working 
drawings  to  be  used  in  the  shops.  [Required  of  mechanical 
juniors.] 

XIII.  Machine  Designing.  Designing  a  boiler  or  some 
simple  machine;  the  design  to  be  as  original  as  possible. 
[Required  of  mechanical  seniors.] 

XI V.  Steam  Engine  Drawing.  This  subject  is  to  accom- 
pany the  work  in  Mechanics  V  and  VI.  [Required  of  mech- 
anical seniors.] 

INDU8TBIAL8. 

This  department  is  intended  to  simplify  mechanical  en- 
gineering by  teaching  practical  work  in  connection  with  the 
theory.  It  aims  also  to  present  the  practical  side  of  produc- 
tion hy  running  the  machine  shops  as  nearly  as  possible  on 
the  principle  of  actual  manufacturing  establishments. 

I,  II.  Wood  Working.  Lectures  on  the  care  and  man- 
agement of  carpenters^  tools;  exercises  in  lining,  planing, 
sawing,  notching,  splicing,  mortising,  and  tenoning.  Bench 
work  in  wood;  exercises  in  dovetailing,  framing,  paneling, 
and  special  work  for  the  department.  [Required  of  agricul- 
tural and  mechanical  preparatory  students.] 

III.  Wood  Turning.  [Required  of  agricultural  and  me- 
chanical preparatory  students.] 

IV.  Advanced  Wood  Turning.  [Required  of  mechanical 
freshmen]. 
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V.  Circular  and  Scroll  Sawing,  [Required  of  mechani- 
cal freshmen.] 

VI.  Pattern  Making.  Each  class  is  required  to  make  a 
complete  set  of  patterns  of  some  simple  machine;  these  pat- 
terns are  sent  to  a  foundary  from  which  castings  are  ob- 
tained to  be  used  by  the  class  in  the  machine  room.  [Re- 
quired of  mechanical  freshmen.] 

VII.  Iron  Work,  Exercises  in  filing  and  chipping,  and 
the  use  of  the  drill  press.  [Required  of  mechanical  sopho- 
mores.] 

VIII.  Iron  Planing,  Exercises  and  special  work.  [Re- 
quired of  mechanical  sophomores.] 

IX.  The  Engine  Lathe,  An  elementary  course;  taper- 
ing, screw  cutting,  etc.  [Required  of  mechanical  sopho- 
mores.] 

X.  The  Engine  Lathe,  Advanced,  Special  work;  turning 
up  parts  of  machines,  and  work  for  the  department.  [Re- 
quired of  mechanical  juniors.] 

XI.  Milling,  Exercises;  milling,  sawing,  gear,  cutting, 
spiral  cutting,  and  work  on  parts  of  machines.  [Required 
of  mechanical  juniors.] 

XII.  Engineering  Lahorutory,  Testing  the  efficiency  of 
boilers,  and  inspection  visits.  [Required  of  mechanical  ju- 
niors.] 

XIII.  Engineering  Laboratory,  Testing  steam  engines, 
learning  the  principles  and  operation  of  the  steam  engine  in- 
dicator and  rigging;  inspection  visits.  [Required  of  me- 
chanical seniors.] 

XIV.  Shop  Engineer,  General  work  in  shop  manage- 
ment, liuing  shaftings,  and  setting  machines;  inspection 
visits.     [Required  of  mechanical  seniors.] 

XV.  Experimental  Laboratory.  A  thesis  is  produced  in 
connection  with  the  experimental  work.  [Required  of  mech- 
anical seniors.] 
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THE  TiTBRAHY. 

The  library,  which  is  also  the  general  reading  room  of 
the  University,  is  situated  on  the  second  floor,  in  the  north 
wing  of  the  main  building.  This  is  a  large,  well  lighted  and 
ventilated  apartment.  The  college  students  use  this  room 
during  vacant  hours  from  8:30  a.  m.  to  12  a.  m.,  and  from  1 
to  3:16  p.  m. 

The  students  at  all  times  during  the  day,  for  five  days 
in  the  week,  have  free  access  to  all  the  books  and  periodi- 
cals. Three  volumes  may  be  taken  by  any  one  individual 
and  kept  from  the  shelves  for  a  period  of  two  weeks,  l^ooka 
reserved  at  the  instance  of  professors  as  collateral  reading 
for  their  courses  are  shelved  in  their  respective  rooms,  and 
can  be  taken  out  only  on  application  to  such  professors,  who 
are  responsible  for  them  during  the  period  of  their  reserva- 
tion. 

The  library  contains  4,679  bound  volumes,  and  in  ad- 
dition several  thousand  unbound  bulletins  and  reports  on 
agricultural  and  scientific  subjects. 

There  have  been  added  to  the  Tniversitv  librarv,  dur- 
ing  the  fiscal  year  1896-97,  518  bound  volumes  and  600 
pamphlets,  including  Experiment  Station  bulletins  and  pub- 
lications from  the  Department  of  Agriculture  at  Washing- 
ton, D.  r. 

The  Board  of  Trustees  of  the  University,  at  its  annual 
meeting  in  June,  1896,  made  an  appropriation  of  nine  hun- 
dred and  twentv-five  dollars  for  reference  books  for  the  li- 
brary.  The  scientific  books  as  purchased,  after  being  cata- 
logued, are  placed  in  the  reference  libraries  in  the  respec- 
tive laboratories  in  the  T^niversity,  the  books  for  more  gen- 
eral use  being  placed  in  the  library  proper.  A  pleasing  in- 
crease of  interest  in  the  library  has  been  shown  by  the  stu- 
dents during  the  past  year;  the  books  are  consulted  with 
greater  care,  and  the  knowledge  obtained  has  been  particu- 
larly noti(*ed  in  the  departments  of  English  and  history. 
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The  following  agricultural  papers  and  Wyoming  newa- 
pers  are  sent  to  the  University: 

Massachusetts  — 

Farm  and  Home. 

Ploughman. 

Our  Grange  Home. 

American  Cultivator. 

New  England  Parmer. 
Michigan — 

Grange  Visitor. 
Missouri — 

National  Dairyman. 
Nebraska — 

Western  Resources. 

New  Hampshire — 
Mirror  and  Parmer. 

New  Mexico — 

Houthtwestern  Parm  and 
Orchard. 

New  York — 
American  Agriculturist. 
Rural  New  Yorker. 
Sugar  Trade  Journal. 

Ohio- 
American  Grange  Bulletin. 

Pennsylvania — 
Germantown  Telegraph. 
Public  Ledger,  daily. 

Virginia — 

Southern  Planter. 
The  Progressive  South. 

Washington — 
Northwest  Mining  Review 


Arkansas — 

Farmer. 
California — 

Press  and  Horticulturist. 

The  Call. 

West  American  Science. 

Colorado — 

Farmer. 

The  Field  and  Parm. 
Georgia — 

The  Southern  Cultivator. 
Illinois — 

Prairie  Fanner. 

Orange  Judd  Farmer. 

Farmers'  Review. 

The  Parmer  s  Magazine. 

The  Elgin  Dairy  Report. 

Irrigation  Age. 
Indiana — 

Clover  Leaf. 
Iowa — 

Iowa  Homestead. 
Kansas — 

Parmer. 
Kentucky — 

The  Industrial  American. 

Louisiana — 
Planter. 

MaTvland — 
Parmer. 

Baltimore  .Weekly  Sun. 
Southern  State. 
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Wisconsin — 

Hoard's  Dairyman. 

State  Papers — 

Bill  Barlow's  Budget. 
Black  Diamond. 
Boomerang. 

Oarbon  County  Journal. 
Central  Wyoming  News. 
Cheyenne  Tribune. 
Fremont  County  Gazette. 
Green  River  Star. 
Laramie  Republican. 
Laramie  Times. 
Newcastle  News-Journal 


Ontario — 
Farmers'  Advocate. 


News- Register. 
Otto  Courier. 
Rock  Springs  Independent 
Rock   Springs  Miner. 
Saratoga  Lyre. 
Saratoga  Sun. 
Sheridan  Journal, 
Sheridan  Post. 
Sun-Leader. 
Wheatland  World. 
Wyoming  Press. 


The  scientific  and  general  periodicals  taken  by  the  li- 
brary and  kept  on  the  tables  of  the  reading  room  are: 


American  Machinist. 

American  Naturalist. 

American  Gardening. 

American  Journal  of  Science. 

American  Geologist. 

American  Journal  of  Civics. 

American  Jou  rnal  of  Mathe- 
matics. 

Agricultural  Science. 

Annals  of  American  Acad- 
emy of  Political  and  Social 
Science. 

Bulletins  of  the  Torrev  Bo- 
tanical  Club. 

Botanical  Gazette. 

Book  News. 

Century. 


Cosmopolitan. 

Colliery  Mining  Magazine. 

Education. 

Educational  Review. 

Electrical  World. 

Engineer  Magazine. 

Ervthea. 

Etude. 

Fliegende  Blaetter. 

Forum. 

Garden  and  Forest. 

Harper's  Weekly. 

Harper's  Monthly. 

Journal  Societv  of  Chemical 
Industry. 

Journal  of  the  -Chemical  So- 
cietv. 


Seventh  Annual  Report,  i8^j. 


33 


Literary  Digest. 

Meehan's  Magazine. 

Microscope. 

Microscopical  Journal. 

Mining  and  Scientific  Press. 

Monist. 

Nation. 

Nature. 

North  American  Review. 

Outlook. 

Physical  Review. 


Popular  Science  Monthly. 

Psychological  Review. 

Philosophical  Review. 

Quarterly  Journal  of  Pure 
and  Applied  Mathematics 

Review  of  Reviews. 

Science. 

Scientific  American  and  Sup- 
plement. 

Scribner. 

Western  Electrician. 


The  University  uses  the  Dewey  Decimal  Card  Cata- 
logue system,  and  in  addition  to  the  regular  cards  has 
those  coming  from  the  Department  of  Agriculture  at  Wash- 
ington, containing  a  complete  list  of  publications  sent  from 
that  department  and  its  several  branches  in  connection  with 
the  Exi)eriment  Station  work. 


APPENDIX. 


A.  Courses  of  Study. 

B.  Treasurer's  Report. 
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A.     Courses  of  Study. 


Aa&IOULTUSAL  0OUK8E. 

For  expiaaation  of  the  Roman  numeral,  tee  departmental  statements  on  preceding  pages. 
The  Arabic  numerals  indicate  the  number  of  hours  a  week.  Where  no  numerals  appear,  5  is  un- 
derstood. Two  hours  of Jaboratory,  shop,  or  field  work  are  counted  as  equivalent  to  one  hour 
of  recitation  or  lecture. 

PREPARATORY  YEAR. 


FALL    TERM. 

WINTER   TERM. 

SPRING   TERM. 

History,  I. 
English,  I. 
Mathematics,  I. 
Physiography,  I. 
Industrials,  I. 

History,  II. 
English,  II. 
Mathematics,  II. 
Physiography,  II. 
Industrials,  II. 

History,  III. 
English,  III. 
Mathematics,  III. 
Physiology,  I. 
Industrials,  III. 

FRESHMAN  YEAR. 


Physics,  I. 
Mathematics,  IV. 

Physics,  II. 
Mathematics,  V. 

Physics,  III. 
Mathematics,  VI. 

Drawing,  I,  4. 
German,  I. 

Drawing,  II,  4. 
German,  II. 

Drawing,  III,  4. 
German,  III. 

Botany,  I,  4. 
English,  VII,   I. 

Botany,  H,  4. 
English,  VIII,  I. 

Botany,  III,  4. 
English,  IX,  i. 

SOPHOMORE  YEAR. 


Zoology,  I. 
German,  IV. 
Chemistry,  I. 
English,  XIII,  3. 
Agriculture,  I,  2. 


Zoology,  II. 
German,  V. 
Chemistry,  II. 
English,  XIV,  3. 
Agriculture,  II,  2. 


Zoology,  III. 
German,  VI. 
Chemistry,  [II. 
English,  XV,  3. 
Agriculture,  III,  2. 


JUNIOR  YEAR. 

Geology,  I. 

Geology,  II. 

Geology,  III. 

Entomology,  I,  3. 

Entomology,  II,  3. 

Horticulture,  II,  3. 

Philosophy,  I. 

Horticulture,  I. 

Mathematics,  IX. 

Agriculture,  IV,  2. 

Agriculture,  V,  2. 

Agriculture,  VI,  2. 

Chemistry,  VII. 

Chemistry,  XI. 

Meteorology,  I,  2. 
Irrigation,  I,  3. 

SENIOR  YEAR. 


Political  Science,  IV. 
English,  XIX,  i. 
Elective,  xo  hours. 


English,  XX,  i. 
Elective,  15  hours. 


English,  XXI,  I. 
Elective,  15  hours. 
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MEOHANIOAL  00UB8E. 


For  explanation  of  the  Roman  numerab,  tee  departmental  statements  on  preceding  paces. 
The  Arabic  numerab  indicate  number  of  hours  a  week.  Where  no  numeral  appears,  5  is  mider- 
stood.  Two  hours  of  laboratory,  shop,  or  field  work  are  counted  as  equivalent  to  one  hoar  of 
cecitation  or  lecture. 

PREPARATORY  YEAR. 


FALL  TERM. 

WINTER   TERM. 

SPRING  TERM. 

History,  I. 
English,  I. 
Mathematics,  I. 
Drawing,  I. 
Industrials,  I. 

History,  11, 
English,  II. 
Mathematics,  II. 
Drawing,  II. 
Industrials,  II. 

History,  *III. 
English,  III. 
Mathematics,  III. 
Drawing,  III. 
Industrials,  III. 

FRESHMAN  YEAR. 

Physics,  I. 

Physics,  II. 

Physics,  III. 

Mathematics,  IV. 

Mathematics,  V. 

Mathematics,  VI. 

Drawing,  IV. 

Drawing,  V. 

Drawing,  VI. 

French,  I,  or  German,   I. 

French,  U,  or  German, II. 

French  III,or  Germ'n  III 

Industrials,  IV. 

Industrials,  V. 

Industrials,  VI. 

SOPHOMORE  YEAR. 


Drawing,  VII.                          Drawing,  VIII.                  | 

Drawing,  IX. 

French,  IV  or  German, IV. 

French,  V,  or  German,  V. 

French,  VI,orGerman,VI 

Chemistry,  I. 

Chemistry,  II. 

Chemistry,  III. 

Mathematics,  VII. 

Mathematics,  VIII. 

Mathematics,  IX. 

Industrials,  VII. 

Industrials,  VIII. 

Industrials,  IX. 

English,  VII,  i. 

English,  VIII,  i. 

English,  IX,  i. 

JUNIOR  YEAR. 


Mechanics,  I. 
Mathematics,  X. 
Physics,  IV. 
Drawing,  X. 
Industrials,  X. 
English,  X,  i. 


Mechanics,  II. 

Mathematics,  XII. 

Mathematics,  XI. 

Physics.  VI. 

Physics,  V. 

Drawing,  XII. 

Drawing,  XI. 

Industrials,  XII. 

Industrials,  XI. 

Chemistry,  XII. 

English,  XI,  I. 

English,  XII.  i. 

SENIOR  YEAR. 


Political  Science,  IV. 
Mechanics,  III. 
Mechanics,  IV. 
Drawing,  XIII. 
English,  XIX,  I. 
Industrials,  XIII. 


Mechanics,  V. 
Mechanics,  VI. 
Drawing,  XIV. 
English,  XX,  i. 
Industrials,  XIV. 


Mechanics,  VII. 
Mechanics,  VIII. 
Thesis. 

English,  XXI,  i. 
Industrials,  XV. 
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B.     Treasurer  s  Report. 

UNIVERSITY  OF  WYOMING, 

Agricultural  College, 

Laramie,  Wyo.,  June  30,  1897. 

Report  of  Treasurer  of  said  institution,  to  the  Secretary 

of  Agriculture  and  the  Secretary  of  the  Interior,  of  amount 

received  under  Act  of  Congress  of  August  30,  1890,  in  aid 

of  Colleges  of  Agriculture  and  the  Mechanic  Arts,  and  of 

the  disbursement  thereof,  to  and  including  June  30,  1897. 

Balance  on  hand  July  1,  1896 I  6,480  38 

Date  of  receipt  of  installment  for  1896-97,  July  8, 

1896 22.000  00 

Total  available  for  year  ending  June  30,  1897  |28,480  33 

Disbursements  thereof  for  and  during  the  year 
ending  June  30,  1897: 

Agriculture |1,196  41 

Mechanic  Arts 3,619  24 

English  Language  2,024  26 

Mathematical  Science 874  94 

Natural  and  Physical  Sciences 9,288  43 

Economic  Science 4,461  80 

Total  expended  during  the  year 21,463  07 

Balance  remaining  unexpended  July  1,  1897 I  7,017  26 

I  hereby  certify  that  the  above  account  is  correct  and 
true,  and  truly  represents  the  detail  of  expenditures  for  the 
period  and  by  the  institution  named,  and  that  said  expendi- 
tures were  applied  only  to  instruction  in  Agriculture,  Me- 
chanic Arts,  the  English  language,  and  the  various  branches 
of  Mathematical,  Physical,  Natural  and  Economic  Science, 
Tvith  special  reference  to  their  applications  in  the  industries 
of  life,  and  to  the  facilities  for  such  instruction 

JOHN  C.  DAVIS, 
Treasurer. 


UNIVERSITY  OF  WYOMING, 

LARAMIE,  WYOMING. 


BEPOBT  OF  THE  PRESIDENT  of  said  institution  to  the  Sec- 
retary of  Agriculture  and  the  Secretary  of  the  Interior,  as 
required  by  act  of  Congress  of  August  30,  1890,  in  aid  of 
Colleges  of  Agriculture  and  the  Mechanic  Arts. 


I.     CONDITION   AND   PROGRESS   OF   THE   INSTITUTION    FOR 
THE  YEAR  ENDED  JUNE  30,  1897,  ESPECIALLY— 

1.  Changes  in  course  or  methods  of  instruction.  A  preparatory 
year  has  been  created  for  the  Agricultural  Course  by  adding  another 
year  at  the  end  of  the  course  and  making  the  former  freshman  year 
preparatory.  The  courses  in  all  departments  have  been  carefully 
revised  and  the  standards  in  most  insiances  raised  one  year. 

2.  Purpose,  structural  character,  and  cost  of  new  buildings  or 
additions  to  buildings.  A  new  wing  of  white  sandstone  is  to  be 
added  to  the  Mechanical  Building  during  the  summer,  to  increase  the 
facilities  for  forge  and  foundry  work.  The  approximate  cost  is 
$1,000.  An  addition  will  be  made  to  the  green  house  costing  from 
$300  to  $500. 

IL     RECEIPTS   FOR  AND   DURING   THE   YEAR  ENDED  JUNE 

30,  1897. 

1.  Balance  on  hand  July  1,  1896,  over  and  above  all  indebt- 

edness (excluding  funded  debt,  if  any) $  4,032  58 

2.  State  aid:   (a)  Income  from  endowment  granted  by  state 

(b)  Appropriation  for  current  expenses 3,676  74 

(c)  Appropriations  for  building  or  for  other 

special  purposes 3,825  03 

3.  Federal  aid:   (a)  Income  from  land  grant,  act  of  July 

2,  1862 

(b)  For  experiment  stations,  act  of  March 

2,  1887    15,000  00 

(c)  Additional  endowment,  act  of  August 

30,   1890    22,000  CO 

4.  Fees   and    all    other    sources    (students    and    assaying, 

$775.59;   sales,  $595.82) 1,371  41 

Total $49,905  73 
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III.     EXPENDITURES  FOR  AND  DURING  THE   YEAR  ENDED 

JUNE  30.  1897. 

(Not  necessarily  a  balance  sheet  as  compared  with  Division  IL  atove.) 

1.  Instruction  In  the  subjects  specified  in  Sec.  1,  act  of  Au- 

gust 30.  1890* $21,4«3  07 

2.  Instruction  in  all  other  subjects,  if  any.  not  mentioned  in 

Question  1  of  this  series 2.720  00 

3.  Administrative  expenses  (President's  Secretary's.  Treas- 

urer's, Librarian's  salary,  clerical  service,  fuel,  light. 

etc.)**    2.44€  83 

4.  Experiment  Station    15.595  82 

Total 142.225  72 

*The  answer  to  this  question  will  include  not  only  the  amount  received  under  the  act  of 
AuRust  HO.  1890.  ("Morrill  Act")  but  also  all  amounts  that  are  expended  for  the  subjects spedfied 
in  that  act,  irrespective  of  the  character  of  the  funds  the  amounts  may  be  drawn  from  (State,  tu- 
ition tees,  or  endowment,  etc  ) 

**It  ma^  be  convenient  for  many  institutions  to  answer  2  aad  3  as  one  question.  Cam.  of 
new  buildings  is  given  under  Division  I, 


IV.  PROPERTY.  YEAR  ENDED  JUNE  30.  1897. 

Value  of  all  buildings.  $100,000;  of  other  equipment.  $40,000. 
Value  of  above  property  (an  estimate  only  is  expected)  not  used  Im 

instruction  in  the  subjects  specified  in  Sec.  1  of  act  of  August 

30,  1890:  Buildings,  all  used;  of  other  equipment.  $15,000. 
Total  number  of  acres,  356;  acres  under  cultivation,  180;  acres  used 

for  experiments,  180;  value  of  farm  lands.  $9,540;  amount  of  all 

endowment  funds,  none. 
Number  of  bound  volumes,  June  30,  1897,  4,680;  pamphlets.  3,000. 


V.    FACULTY  DURING  THE  YEAR  ENDED  JUNE  30.  1897. 

1.  College  of  Agriculture  and  Mechanic  Arts: 

Male.  Female. 

(a)  Preparatory  classes 9  2 

(b)  Collegiate  and  special  classes 9  2 


(c)  Total,  counting  none  twice 9  2 

2.  Number  in  all  other  departments  (excepting  dupli- 

cates)     2  1 

3.  Number  of  staff  of  Experiment  Station 6  1 
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VI.    STUDENTS  DURING  THE  YEAR  ENDED  JUNE  30,  1897. 

1.  Colleges  of  Agriculture  and  Mechanic  Arts: 

Male.  Female. 

(a)  Preparatory  classes *Z  •O 

(b)  Collegiate  and  special  classes 23  0 

(c)  Post  Graduate  courses 0  0 

Total,  counting  none  twice *26  0 

2.  Number  in  all  other  departments 40  94 

3.  Number  of  students  that  pursued  courses  in  agriculture,  2;  me- 

chanical engineering,  12;  civil  engineering,  1;  electrical  en- 
gineering, 0;  mining  engineering,  8;  architecture,  0;  household 
economy,  0;  veterinary  science,  0;  military  tactics,  57.  (It  is  not 
expected  that  the  sum  of  these  figures  will  equal  the  number  of 
students  given  above.) 

4.  What  degrees  and  how  many  of  each  kind  were  conferred  in  1896- 

'97? 

On  men,  11  (2  A.  M.'s;  1  M.  S.;  2  B.  A.'s;  5  B.  S.'s;  1  B.  D. 
[Bach,  of  Didactics].) 

On  women,  4  (1  B.  A.;  3  B.  D.'s.) 

5.  What  and  how  many  honorary  degrees  were  conferred  in  1896-*97? 

None. 

[Signed]     FRANK  PIERREPONT  GRAVES, 

President. 
June  30,  1897. 

*  Besides  the  three  students  preparinjc  Tor  the  mechanical  course,  there  are  18  females  and 
14  males  taking  preparatory  courses,  any  of  whom  may  decide  next  year  to  take  the  agricultural 
or  the  mechanical  course.     How  many  will  there  is  no  way  of  knowing. 
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SEVENTH  ANNUAL  REPORT 


.    .    .    OF   THE    .    .    . 


WYOmG  A&BICDLTIM.  mmilSNT  STATION 

FOR  THE  FISCAL  YEAR  1806-07. 


It  is  also  my  duty  is  Director  to  present  to  you  the  re- 
I>ort  for  the  Experiment  Station  for  the  fiscal  year  of  1896- 
97. 

The  published  results  of  the  Station  are  comprehended 
in  five  bulletins.  The  bulletins  for  July,  September,  and 
December,  1896,  have  already  been  issued  in  connection 
with  the  sixth  annual  report  and  will  therefore  be  omitted 
here.  The  bulletins  for  March  and  June  1897  are  appended. 
The  title  and  outline  of  each  bulletin  is  given  below. 

No.  29.    Alkali,  Some  Observations  and  Experiments. 

This  is  a  thirty-six  page  bulletin,  illustrated  with  plates. 
It  takes  up  the  composition  of  alkali  in  Wyoming,  its  ef- 
fect upon  soil  and  crops,  and  it  reports  some  experiments 
showing  the  effects  of  such  salts  in  the  soil  upon  seed 
germination  and  plant  growth. 

No.  30.    Stock  Feeding  Experiments  at  Lander. 

This  is  a  twelve  page  bulletin  giving  briefly  the  results 
in  feeding  steers,  sheep,  and  lambs  upon  the  Lander  sub- 
station. It  contains  seven  tables,  giving  the  food  eaten,  the 
gains  made,  and  the  cost  and  profit  with  the  different  foods 
used. 
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Ho.  31.    The  Wont  Woods  of  Wyoming,  and  Snggosted 

Wood  Logislation. 

This  is  a  bulletin  of  fifty-eight  pages,  with  fifteen  illos- 
trations  of  weeds.  It  contains  descriptions  of  our  most  dan- 
gerous weeds  and  suggestions  as  to  methods  of  exterminat- 
ing them.  A  list  of  Wyoming's  worst  weeds  is  also  given, 
and  a  form  of  law  upon  this  subject  is  suggested  to  the  Leg- 
islature of  Wyoming. 

Pross  Bullotin  No.  6.    Co-OporatiTo  Sugar  Boot  Tosts, 

This  is  a  four  page  bulletin  issued  to  the  newspapers 
and  farmers  of  the  state,  and  gives  directions  for  planting 
and  cultivating  sugar  beet  seed  furnished  by  the  Depart- 
ment of  Agriculture. 

No.  32.    Potatoos. 

This  bulletin  contains  seventy  pages  including  forty- 
five  tables  and  gives  the  complete  report  of  the  experiments 
with  potatoes  on  the  six  station  farms  during  a  period  of 
three  years.  The  points  studied  were  the  effect  of  using 
different  fertilizers  and  of  various  methods  of  cultivation, 
methods  of  preparing  seed,  insect  enemies  and  diseases, 
mode  of  irrigating,  effect  of  altitude,  cost  and  profit  and 
comparative  tests  of  fifty  varieties. 

No.  33.    Tho  OompoBition  of  Prepared  Oereal  Foods. 

This  bulletin  contains  sixteen  pages  and  gives  analyses 
of  all  the  prepared  oat,  wheat  and  com  foods  in  the  Chey- 
enne and  Ivaramie  markets  together  with  a  discussion  of 
their  relative  value  and  the  meaning  of  the  analyses. 


PLANS  OF  STATION  WORK  FOB  1897. 

The  following  plans  and  instructions  for  Experiments 
have  been  partially  carried  out  during  this  year.   They  were 
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recommended  by  the  Station  Council  and  approved  by  the 
Agricultural  Committee  of  the  Board  of  Trustees. 

The  Affriculturist. 

Soil  tests  of  1896,  continued. 
Inauguration  of  additional  soil  tests. 
Sub-soil  experiments  for  1896,  continued. 
Experiments  vith  varieties  of  Wheat,  Oats,  and  Bariey, 
continued. 

Grasses  and  forage  plants.    Additional  varieties. 

Potatoes. 

Alkali  experiments  at  Laramie  and  Sheridan.  , 

Stooling  test  at  Laramie,  Lander  and  Sheridan. 

irrigation. 

The  HorticnltnriBt. 

Planting  trees  on  campus. 
Establishing  a  botanic  garden  on  campus. 
Floriculture  for  decorating  campus. 
Fruit  experiments  at  Lander,  continued. 
Celery,  on  Laramie  Farm. 
New  vegetables  for  trial. 

Lander  Experiment  Farm. 

Continuing  fruit  work. 

Stockfeeding. 

Stooling  test,  continued. 

Sub-soil  experiment,  continued. 

Sheridan  Experiment  Farm. 

Stooling  test,  continued. 

Alkali  experiment,  continued. 

Small  fruits,  continued. 

Irrigation. 

Sub-soil  experiment,  continued. 

Sugar  beets. 

Bussian  Sunflower. 
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The  Botanist. 

1.  Further  work  upon  the  indig^enons  plants  of  the 
State,  looking  to  a  second  report  upon  our  flora,  and,  ifid 
dentally,  the  building  up  of  the  herbarium. 

2.  The  collection  of  data  upon  the  prevalence  of  injoii- 
ous  fungi,  and  the  extent  of  injury  caused  by  the  same. 

3.  Further  consideration  of  th^  weed  problem. 

4.  The  collection  of  further  data  upon  the  natiTe  smil 
fruits  and  the  preparation  of  a  report  upon  the  same. 

5.  A  study  of,  and  report  upon,  the  native  shade  tieei 
and  ornamental  shrubs. 

6.  The  collection  of  data  upon  our  forests,  looking  ti 
a  report  upon  forestry  and  the  lumber  interests. 

7.  The  collection  of  data  upon  the  poisonous  planted 
the  State,  especially  the  Locos,  Larkspurs,  Sneesewecdi 
Poison  Hemlock,  and  the  Poison  Laurels. 

8.  A  study  of  and  report  upon  the  edible  fungi  of  tk 
State. 

The  Chemist. 

1.  Analysis  of  prepared  cereal  foods. 

2.  Determination  of  potential  energy  of  foods  with  tte 
calorimeter. 

3.  Analysis  of  alkali. 

4.  Study  of  the  composition  and  ciroulation  of  un^ 
ground  water  in  irdgation. 

5.  Analysis  of  sugar  beets. 

6.  Analysis  of  plants  grown  with  and  without  irrigi' 
tiMi  and  at  different  altitudes. 

The  Oeologitt. 

Wind  Erosion,  continued. 
Soil  Formation,  continued. 
The  relation  of  alkali  to  the  stratified  rocks,  and  tt 
origin. 
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The  artesian  basins  of  Wyoming. 

The  geology  of  the  marl  deposits  of  Wyoming. 

Collection  of  birds. 

The  Physicist. 

1.  Investigation  of  the  physics  of  the  soil. 

2.  Petrographic  determination  of  the  coarse  admixed 
parts  of  the  sand. 

3.  The  behavior  of  soils  toward  water: 

a.  The  power  of  retaining  moisture  in  the  soil; 

b.  The  evaporating  power  of  the  soil ; 

c.  The  filtrating  power  of  the  soil ; 

d.  The  capillary  action  of  the  soil. 

4.  Cohesion  and  attraction  of  the  soil. 

The  Meteorologist. 

1.  Continuation  of  the  work  of  making  observations 
and  co-operating  with  the  State  and  United  States  Weather 
Service. 

2.  Observations  on  the  precipitation  from  as  many 
places  in  the  state  as  possible,  especially  at  the  higher  alti- 
tudes. 

3.  Observations  upon  the  direction  and  force  of  the  air 
currents  at  Laramie. 

4.  Study  of  terrestrial  radiation. 

5.  Amount  of  sunshine  as  compared  with  the  total  pos- 
sible.amount. 
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TBEASUBEB'S  REPORT. 

WYOMING  AQRICULTURAL  EXPERIMENT  STATION, 

Laramie,  W70iiiiii& 
In  Account  With 
THE  UNITED  STATES  APPROPRIATION,  1896-7. 

DR. 

To  Receipts  from  the  Treasurer  of  the  United 
States,  as  per  appropriation  for  the  fiscal  year 
ending  June  30,  1897,  as  per  Act  of  Congress 
approved  March  2,  1887 115,000  00 

CR. 

By  Salaries  |6,414  96 

Labor 3,476  81 

Publications 957  88 

Postage  and  Stationery 265  64 

Freight  and  Express 146  74 

Heat,  Light  and  Water 904  06 

Chemical  Supplies 313  60 

Seeds,  Plants  and  Sundry  Supplies 220  21 

Fertilizers 64  85 

Feeding  Stuffs  128  01 

Library 5  81 

Tools,  Implements  and  Machinery 192  57 

Furniture  and  Fixtures 303  48 

Scientific  Apparatus 172  15 

Traveling  Expenses 506  13 

Contingent  Expenses 43  75 

Building  and  Repair  .' 737  35 

Balance 


115,000  00 

We,  the  undersigned,  duly  appointed  auditors  of  the 
Corporation,  do  hereby  certify  that  we  have  examined  the 
books  accounts  of  the  Wyoming  Agricultural  Experiment 
Station  for  the  fiscal  year  ending  June  30,  1897;  that  we 
have  found  the  same  well  kept  and  classified  as  above,  and 
the  receipts  for  the  year  from  the  Treasury  of  the  United 
States  are  shown  to  have  been  116,000.00,  and  the  corre- 
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sponding  disbursements  f  15,000.00,  for  all  of  which  proper 
vouchers  are  on  file  and  have  been  by  us  examined  and 
found  correct,  thus  leaving  no  balance  on  hand. 

And  we  further  certify  that  the  expenditures  have  been 
solely  for  the  purposes  set  forth  in  the  Act  of  Congress  ap- 
proved March  2,  1887. 

[Signed]     C.  H.  PARMELEE, 
[Seal]  J.  A.  McAVOY, 

Auditors. 
Attest : 

GRACE  RAYMOND  HEBARD, 

Custodian. 

SUPPLEMENTARY  STATEMENT. 

DR. 
To  Receipts  from  sale  of  Farm  Products |595  82        $595  82 

CR. 

By  Traveling  Expenses 696  82         695  82 

Balance 


BEPORT  OF  THE  DIBEOTOB. 

The  question  of  the  abandonment  of  the  sub-stations 
has  caused  considerable  discussion  this  year.  Under  the 
directions  of  Circular  No.  29,  Department  of  Agriculture, 
OiBce  of  Experiment  Stations,  and  in  accordance  with  fur- 
ther recommendations  from  the  department,  this  step  has 
been  rendered  imperative. 

The  trustees  of  this  Station  have  felt  that  the  wide  dif- 
ference of  altitude  in  Wyoming  made  necessary  the  mainte- 
nance of  more  than  one  regularly  organized  center  for  ex- 
periments and  have  for  over  a  year  remonstrated  against 
the  position  taken  by  the  Department.  The  trustees  have, 
however,  consented  to  establish  cooperative  tests  after  Jan- 
uary 1,  as  suggested  by  the  Director  of  Experiment  Stations, 
in  place  of  the  sub-stations  previously  maintained. 
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This  method  of  experimenting  has  proved  to  be  very 
Batisfactory  in  other  states  that  have  been  obliged  to  aban- 
don their  sub-stations,  and,  it  is  hoped,  will  be  saccesafol 
here.  The  greatest  difficulties  here  are  the  larger  expenses 
for  living  and  the  few  people  who  are  willing  to  farm  aimplj 
for  the  sake  of  experiment  without  much  remuneration. 

The  Director  has  visited  each  of  the  farms  twice  and 
has  been  pleased  with  the  work  and  interest  of  the  Superin- 
tendents. It  is  recommended  that  these  men  be  induced  to 
act  as  cooperators  after  the  formal  work  of  the  sub-stations 
has  been  closed.  In  most  cases  the  superintendents  have 
seen  the  Assistant  Director  of  Experiment  Stations,  Wash- 
ington, D.  C,  and  are  satisfied  that  the  closing  of  their  farms 
was  a  necessary  step.  They  are  now  greatly  assisting  the 
Director  in  disposing  of  the  farms  and  their  equipment. 

The  improvement  of  the  equipment  at  the  Main  Sta- 
tion, as  recommended  by  the  Department,  is  being  carried 
out  as  thoroughly  as  our  funds  will  permit.  An  enlarge- 
ment of  the  farm  house,  together  with  a  wing  on  the  green- 
house have  been  added  this  year.  An  artesian  well  will  be 
drilled  and  a  horse-mower  and  other  implements  will  also 
be  purchased. 

The  station  workers  have  been  very  active  throughout 
the  year.  A  larger  number  of  investigations  than  ever,  to  be 
ultimately  embodied  in  bulletins,  are  now  under  way.  Each 
of  these  researches  is  mentioned  and  described  under  the 
report  of  the  officers  and  need  no  further  remark. 

The  Director  and  Vice  Director  have  been  appointed 
delegates' to  the  convention  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations,  to  be  held 
at  Minneapolis  in  July. 

REPORT  OF  THE  AGRIOULTURIST  AND  HORTIOULTUBIST. 

The  bulletins  issued  from  this  department  during  the 
fiscal  year  ending  June  30,  1897,  have  been:    "Alkali,"  in 


Seventh  Annual  Report,  tSgj.  Ii 


July,  1896;  "Stock  Feeding  Experiments  at  Lander,"  Sep-' 
tember,  1896 ;  and  "Potatoes,"  March,  1897. 

Last  season's  work  upon  the  Experiment  Fann  and  at 
the  sub-stations  was  carried  out  as  planned  and  stated  in 
the  sixth  annual  report.  The  cooperative  stooling  test  with 
grains  which  was  in  progress  last  season  has  been  continued 
this  year  upon  the  Experiment  Farm  and  the  sub-stations 
at  Lander  and  Sheridan.  The  three  year  potato  test  was 
finished  last  season  as  planned,  report  of  which  will  be 
found  in  the  Potato  Bulletin.  Some  additional  stock  feed- 
ing experiments  were  carried  out  during  the  winter  at  Lan- 
der.   The  result  of  these  experiments  will  be  published  later. 

The  horticultural  work  with  large  and  small  fruits  has 
been  especially  successful  upon  the  Lander  Farm,  and  with 
small  fruits  upon  the  Sheridan  Farm.  The  orchard  trees 
upon  the  Wheatland  Farm  have  suffered  no  serious  calam- 
ity since  they  were  planted,  though  a  hail  storm  destroyed 
the  fruit  last  season.  We  now  have  sufficient  notes  upon 
small  fruits  for  a  bulletin. 

We  have  given  more  attention  than  in  any  previous 
year  to  grasses  and  forage  plants  and  small  grains.  A  large 
number  of  varieties  of  native  grass  seeds  have  been  fur- 
nished by  the  Division  of  Agrostology  of  the  Department 
of  Agriculture,  and  are  being  grown.  The  scope  of  the  work 
upon  the  Laramie  farm  is  indicated  in  the  report  upon  this 
farm  by  Mr.  W.  H.  Fairfield.  The  Agricultural  Committee 
of  the  Board  of  Trustees  made  Mr.  Fairfield  Superintendent 
of  the  Laramie  farm  in  June,  1896.  This  enabled  the  Agri- 
culturist to  turn  over  to  him  many  of  the  details  of  the  farm 
work.  He  has  also  had  direct  charge  of  the  daily  records 
and  crop  notes,  at  the  same  time  assisting  in  the  general 
work  of  the  department  in  a  most  efficient  and  faithful  man- 
ner. The  field  notes  taken  this  season  will  exceed  by  fully 
one-half  those  of  last  year.  This  year's  crop  report  for  the 
Laramie  farm  alone  will  cover  over  260  pages  of  foolscap. 
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The  records  f Fom  the  sub-farms  are  also  quite  extensive,  and 
putting  this  mass  of  material  into  useful  form  by  computing 
results  and  by  collation,  classification,  and  preparation  for 
publication  requires  a  large  amount  of  routine  work. 

In  connection  with  the  United  States  Department  of 
Agriculture  we  are  carrying  on  a  cooperative  experiment 
with  sugar  beets  this  season.  Seed  was  furnished  about 
140  farmers  who  requested  it.  Instruction  in  regard  to  the 
culture  of  the  beets,  and  directions  for  sending  samples  were 
sent  to  each.  This  is  an  important  line  of  work  in  this  State, 
and  we  hope  our  farmers  will  become  so  familiar  with  the 
culture  of  the  sugar  beet  under  their  conditions,  that  when 
the  time  comes  for  building  factories,  their  success  will  be 
a  foregone  conclusion. 

Out  of  the  funds  for  this  fiscal  year  |500  were  appropri- 
ated for  permanent  improvements  on  the  Station.  This  has 
enabled  us  to  build  an  addition  to  the  green-house,  and  much 
needed  buildings  on  the  Experiment  Farm. 

The  office  of  the  Experiment  Station  was  moved  from 
room  32  in  the  basement  to  room  7  on  the  first  fioor,  and  the 
agricultural  museum  was  moved  from  the  same  room  to  a 
room  on  the  third  floor.  This  gives  a  comfortable  and  roomy 
office  near  that  of  the  IVesident  and  Director.  Putting  the 
museum  into  another  room  is  also  of  great  advantage,  as  it 
will  enable  the  Agriculturist  and  his  assistant  to  do  much 
of  their  indoor  work  with  grains  and  other  crops  there. 

In  accordance  with  the  suggestion  of  Director  True,  in 
addition  to  our  regular  soil  records,  the  Station  has  organ- 
i^d  a  permanent  line  of  soil  experiments.  The  Agricult- 
urist will  attempt  to  test  the  lasting  qualities  of  our  soil 
with  only  ordinary  cultivation  and  irrigation.  Other  soil 
investigations  being  made  by  this  department  are;  the  ef- 
fects of  rotation,   planting  of  nitrogen   gatherers,   green 

manuring,  fertilizing  with  manure,  irrigation  and  .cropping 
for  alkali  soil,  sub-plowing  and  sub-irrigation. 
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The  correspondence  of  the  Station  has  steadily  increas- 
ed, showing  a  healthy  growth  in  the  interest  taken  by  Wyo- 
ming farmers  in  the  station  work. 

The  Agriculturist  has  investigated  some  stock  troubles 
in  the  State,  and  some  bacteriological  work  has  been  car- 
ried on  with  Anthrax  . 

The  crop  experiments  as  planned  are  well  under  way 
this  season. 


REPORT  OF  THE  BOTANIST. 

The  year  ending  June  30, 1897,  has  been  a  busy  one.  In- 
vestigation of  problems  in  the  field  has  occupied  a  consider- 
able part  of  the  time  not  taken  up  by  routine  work  and  class- 
room duties.  In  so  large  a  field  as  this  State  and  with  the 
hindrances  that  field  work  usually  suffers  the' investigations 
have  not  progressed  so  rapidly  as  it  was  hoped  might  be  the 
case.  The  problems  with  which  this  department  is  now 
busying  itself  are  found  in  the  plans  of  work  adopted  by  the 
Station  forthe  year  and  so  need  not  be  repated  here. 

The  first  two  months  of  the  year,  viz.,  July  and  August, 
1896,  were  devoted  to  field  work  on  the  flora  of  the  State 
in  order  that  our  herbarium  might  have  as  complete  a  col- 
lection as  possible. 

The  main  purpose  of  the  field  work  was  to  secure  ma- 
terial of  plants  new  to  our  collection,  but  incidentally  a 
large  amount  of  duplicate  material  was  secured  for  ex- 
change. 

Three. expeditions  were  carried  out,  viz:  One  covering 
five  weeks,  during  which  collections  were  made  in  Crook, 
Sheridan,  Weston,  (^on verse,  and  Laramie  counties;  one  cov- 
ering fifteen  days  in  the  mountains  of  southwestern  Albany 
county;  and  one  of  a  few  days  in  northern  Laramie  county. 
The  making  of  these  collections  necessitated  nearly  1,600 
miles  of  travel  by  rail,  184  by  stage,  and  about  275  with 
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camp  outfit,  not  counting  the  trips  that  were  made  at  vari- 
ous times  during  the  season  in  the  vicinity  of  Laramie  and 
in  the  Laramie  Hills. 

Altogether,  during  the  season,  there  were  collected  in 
duplicate  (approximately  ten  sheets  of  each)  about  960 
numbers  or  between  9,000  and  10,000  sheets  of  plants.  Only 
about  one-half  of  this  material  has  been  worked  as  yet,  but 
enough  has  been  done  to  show  that  a  large  number  of  spe- 
cies has  been  added  to  the  collection  both  of  seed  and  spore 
I)roducing  plants.  Pome  of  these,  it  seems  probable,  will 
prove  new  to  science. 

Visits  were  made  in  July  and  August  to  the  Sundance, 
the  Sheridan,  the  Wheatland,  and  the  Laramie  Experiment 
Farms.  Special  observations  were  made  at  each  of  these 
places  in  regard  to  the  prevalence  of  fungus  diseases  of  the 
several  crops.  It  is  my  pleasure  to  report  again  that  so  far, 
at  least,  we  are  remarkably  immune  from  all  fungi  except 
those  forms  which  vegetate  in  the  tissues  of  the  host  during 
the  entire  period  of  the  host's  development;  as,  for  example, 
the  smuts. 

Data  are  being  collected  upon  the  native  fungi,  and 
among  those  observed  may  be  mentioned  the  Black  Knot 
of  Plum  and  Cherry.  This  was  found  in  abundance  on  the 
native  species  in  Sheridan  county,  near  Parkman.  Thus  far 
no  injury  from  this  disease  has  been  reported  from  any  part 
of  the  State. 

For  several  years  data  upon  the  weeds  of  the  State 
have  been  sought.  Particularly  during  the  past  season 
have  such  facta  concerning  the  prevalence  of  noxious  weeds 
come  to  hand  from  personal  observation  as  to  demand  a 
bulletin  upon  this  subject.  Said  bulletin  has  just  been  pub- 
liHhed  as  No.  31.  For  list  of  weeds  described  and  illustrated, 
reference  is  made  to  the  bulletin  as  incorporated  In  the  An- 
nual Report. 
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As  fast  as  may  be,  data  are  being  secured  npon  the  or- 
namental trees  and  shrubs  of  the  State;  the  native  small 
fruits;  and  upon  the  forests  and  forest  conditions  in  Wyo- 
ming.  The  collection  of  data^Qpon  and  specimens  repre- 
senting our  flora  will,  of  course,  continue  with  a  view  of 
making  our  collection  as  complete  as  possible. 

The  correspondence  of  the  department  is  constantly 
increasing,  letters  on  various  botanical  subjects  such  as 
weeds  and  the  determination  of  other  points  being  fre- 
quently received.  These  all  receive  prompt  attention  and 
the  best  information  at  hand  on  the  subject  of  the  inquiry. 


BEPOBT  OF  THE  CHEMIST. 

A  report  on  the  composition  of  all  the  prepared  cereal 
foods  in  the  Laramie  and  Cheyenne  markets  was  published 
In  June,  1897,  as  Bulletin  No.  33.  No  evidence  of  adultera- 
tion or  of  inferior,  quality  was  found  in  any  of  the  samples 
but  there  is  such  a  wide  variation  in  character  and  price  as 
to  show  that  these  breakfast  foods  should  not  be  used  in- 
discriminately as  they  are  at  present. 

The  work  of  analyzing  the  alkali  of  the  State  is  being 
continued  and  a  bulletin  will  probably  be  published  on  the 
subject  during  the  year. 

Packages  of  sugar  beet  seed  have  been  distributed  to  a 
hundred  and  fifty  farmers  of  the  State  and  samples  of  the 
beets  sent  to  this  Station  will  be  analvzed. 


BEPOBT  OF  THE  GEOLOGIST. 

Work  has  been  continued  along  three  lines  of  investi- 
gation during  the  year,  but  sufQcient  data  has  not  been  se- 
cured in  the  form  of  a  bulletin. 


1 6  Wyoming  Experiment  Station. 


During  the  past  season  the  following  subjects  have 
been  studied: 

Wind  Erosion. 

Soil  formation  and  Geological  Study  of  Bocks  enter- 
ing into  soil. 

Artesian  Basins  in  the  State. 

Since  there  is  much  valuable  land  in  Wyoming  that  is 
not  watered  by  nature,  and  there  are  no  streams  from  which 
to  irrigate,  it  has  been  thought  best  to  make  a  careful  sur- 
vey of  the  State  to  determine  the  location  of  artesian  basins 
so  that  the  Station  may  recommend  the  drilling  of  wells  in 
such  places  in  order  to  furnish  water  for  irrigation. 

This  work  has  been  carried  on  in  the  following  locali- 
ties: The  east  end  of  Preezeout  Hills  in  Carbon  county; 
along  the  south  slope  of  the  Seminoe  Mountains;  in  Lara- 
mie county,  along  the  foot  of  the  Laramie  Mountains,  ex- 
tending from  the  Big  Laramie  river  to  the  west  line  of  the 
county ;  in  Sweetwater  county,  from  six  miles  north  of  Green 
River  to  twenty  miles  below;  in  Fremont  county,  along  the 
foot  of  the  Wind  River  Mountains,  and  from  Hailey  north- 
west to  Fort  Washakie. 

This  work  is  now  about  one-half  completed,  and  will  be 
finished  as  soon  as  possible. 

An  extensive  deposit  of  phosphatic  marl  in  this  country 
has  been  thoroughly  studied  and  samples  taken  for  analy- 
sis. 


BEPOKT  OF  THE  PHY8I0I8T. 

The  present  physicist  was  appointed  June  12,  1896.  He 
entered  upon  his  duties  July  Ist,  and  immediately  began 
preparation  for  the  physical  analysis  of  the  thirty  soil  sam- 
ples which  had  been  collected  by  the  Agriculturist  during 
the  previous  year.  The  work  is  now  about  completed,  and  a 
bulletin  will  soon  be  published  giving  the  results  of  the  in- 
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vestigation  together  with  the  determination  of  the  quantity 
of  moisture  in  the  soil  in  the  field  during  the  growing  sea- 
son. 

The  following  are  some  of  the  physical  properties  of 
the  soil  which  are  being  examined  as  rapidly  as  circum- 
stances will  permit : 

1.  State  of  division. 

2.  Behavior  of  soil  towards  moisture. 

3.  Relation  to  heat. 

4.  Capillary  power. 

5.  Cohesion  and  adhesion  of  the  soil. 

6.  Absorbent  power  of  soils  for  gases. 


REPORT  OF  THE  METEOROLOGIST. 

The  meteorological  observations  made  during  the  past 
year  have  been  similar  to  those  of  previous  years.  The 
equipment  of  the  station  consists  of  a  complete  set  of  instru- 
ments for  obtaining  the  relative  humidity,  maximum  and 
minimum  temperatures,  pressure  of  the  air,  rainfall,  snow- 
fall, velocity  and  direction  of  the  wind,  evaporation,  percent- 
age of  sunshine,  and  temperature  of  the  soil  at  various 
depths.  The  velocity  and  direction  of  the  wind  is  recorded 
by  a  self-registering  apparatus,  operated  by  an  electric  bat- 
tery. All  observations,  excepting  those  which  are  self-reg- 
istering, are  taken  at  7  a.  m.  and  7  p.  m. 

In  addition  to  the  observations  made  at  Laramie,  the 
maximum  and  minimum  temperatures,  precipitation  of  rain 
and  snow,  and  the  percentage  of  sunshine,  have  been  record- 
ed at  most  of  the  Experiment  Farms,  while  many  voluntary 
observers  throughout  the  state  have  rendered  valuable  as- 
sistance in  making  monthly  reports  of  the  amount  of  precip- 
itation and  the  temperatures  of  their  respective  localities. 

The  next  bulletin  to  be  issued  from  the  Meteorologiqal 
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Department  will  be  on  the  amonnt  of  sonshine  as  compared 
with  the  total  possible  amoant. 


EEPOBT  FOB  THE  LABAMIE  EXPEBIMEKT  FABM. 

The  general  plans  for  last  season's  work  were  fully  car- 
ried out. 

The  season  proved  to  be  an  average  one,  and  onr  resalts 
were  very  satisfactory. 

The  three  years'  test  with  potatoes  was  concladed. 
Work  with  various  forage  crops  was  continued  and  thdr 
growth  and  habits  carefully  observed.  The  amount  of  water 
used  in  irrigating  the  different  crops  was  measured  as  accu- 
rately as  possible.  Work  in  sub-irrigation  was  continued. 
The  test  of  the  stooling  power  of  grain  planted  at  different 
distances  apart  has  furnished  some  interesting  data. 

The  new  lines  of  investigation  begun  this  season,  which 
are  to  continue  year  after  year,  have  been  carried  on  suc- 
cessfully. In  commencing  the  special  study  and  work  on  the 
varieties  of  cereals  best  adapted  to  our  conditions,  seed  of 
613  varieties  were  obtained.  Out  of  this  number.  506  ma- 
tured seed  and  were  harvested.  Notes  were  kept  for  each 
individually. 

In  the  sub-soil  tests,  wheat,  barley,  oats,  turnips,  beets, 
and  potatoes  were  tried  with  varying  results. 

An  acre  plat  was  set  aside  for  the  permanent  soil  tests, 
one  half  being  seeded  with  wheat,  the  other  half  with  oats. 

The  usual  amount  of  work  was  accomplished  with  gen- 
eral farm  and  garden  crops.  The  total  number  of  varieties 
planted  and  the  different  treatments  given,  with  the  differ 
ent  conditions  under  which  the  same  varieties  were  planted, 
reached  one  thousands,  requiring  this  number  of  entries  in 
the  crop  report.  Of  this  number,  804  matured  and  were 
harvested. 
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Some  much  needed  permanent  improvements  were 
made  on  the  farm,  consisting  of  a  shed  for  the  shelter  of 
tools,  and  a  small  root  cellar.  Some  necessary  machinery 
was  procured  from  the  abandoned  experiment  farm  at  Sara- 
toga, including  a  mowing  machine,  horse  rake,  potato  dig- 
ger, and  plows,  cultivators,  etc.  A  light  buggy  and  a  one- 
horse  thresher  and  tread-power  were  purchased. 

The  present  season  a  team  and  some  other  equipment 
were  obtained  from  the  Wheatland  farm.  The  work  as 
planned  and  given  in  the  Director's  report  for  this  season 
is  well  under  way. 


BEPOBT  OF  THE  LANDER  FARM. 

Small  grains  are  doing  well.  The  yields  last  season 
were  rather  above  the  average  of  former  years.  Forage 
crops  were  very  successful,  especially  alfalfa.  The  new 
ground,  about  eighteen  acres,  and  five  of  the  old  acre  plats, 
that  were  seeded  to  alfalfa  last  spring,  have  made  a  fine 
growth,  and  as  there  is  a  good  stand,  will  undoubtedly  make 
a  good  yield  this  season. 

Half  an  acre  each  of  orchard  grass,  red  clover,  rye  grass, 
and  sanfoin  were  sown,  made  a  good  growth,  and  have  a 
fairly  good  stand. 

The  new  forage  plant,  Australian  salt  bush,  which  was 
recommended  so  highly  for  alkali  lands,  has  done  best  where 
the  soil  is  not  so  strong  with  alkali,  though  the  roots  may 
spread  another  year  and  cover  the  ground  where  it  is  crust- 
ed with  alkali.  It  made  a  growth  of  twelve  inches  last  year 
from  the  seed. 

The  flat  pea  {Laihyrua  sylvestris)  was  transplanted  last 
spring  and  made  a  good  growth,  but  the  vines  kept  to  the 
ground  so  close  that  it  could  not  be  mown  to  any  advantage. 

As  I  understand  this  plant  is  not  expected  to  be  of  any 
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value  until  the  third  year,  we  can  expect  no  record  of  its  hay 
value  this  year. 

The  farm  now  has  some  26  acres  seeded  to  grasses, 
mostly  alfalfa,  with  a  mixture  of  timothy.  Amount  of  seed 
used  per  acre  last  season,  alfalfa,  18  pounds;  timothy,  3 
pounds. 

The  small  grain  stooling  experiment  was  successful, 
both  as  to  stools  and  yields. 

On  the  sub-soil  plat,  crops  yielded  best  on  the  half  not 
sub-soiled. 

All  root  crops  did  well,  and  the  twenty  new  varieties  of 
potatoes,  one  pound  each,  sent  us  from  the  Laramie  farm 
last  season,  nearly  all  made  good  records. 

Garden  vegetables,  with  a  few  exceptions,  did  well. 

The  effect  of  the  freeze  of  September,  1895,  is  very  ap- 
parent in  the  orchard,  fully  75  per  cent  of  the  trees  having 
been  killed.  This  is  not  altogether  a  total  loss,  as  a  large 
number  have  started  growth  above  the  graft,  and  in  a  fe^ 
years  will  be  as  good  as  when  injured.  A  few  apples  of  the 
following  varieties  matured:  Wealthy,  Yellow  Transpar- 
ent, and  Tetofsky. 

The  canes  and  vines  of  the  small  fruits,  including 
grapes,  made  an  excellent  growth,  but  owing  to  the  freease  of 
September,  1895,  the  old  canes  fruited  very  little — ^not 
enough  for  record.  .  A  few  nice  bunches  of  the  following 
varieties  of  grapes  ripened:  Concord,  Wyoming  Red,  and 
Delaware. 

The  nursery  stock  set  out  in  the  spring  of  1895  suffered 
severely  in  the  September  freeze  of  that  year,  nearly  all  of 
it  killing  down  to  the  snow.  As  this  covered  the  graft,  there 
is  no  material  loss  beyond  that  of  one  year's  growth.  The 
last  season's  growth  was  stronger  and  thriftier  than  the  pre- 
ceding season's. 
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Of  the  live  stock,  the  sheep  purchased  for  the  farm  did 
well,  each  of  the  ewes  having  a  fine  lamb. 

The  trio  of  blooded  berkshire  hogs  bought  in  the  spring 
have  made  no  increase  as  yet,  but  have  thrived  and  are  in 
fine  condition. 

It  has  been  suggested  by  some  of  our  citizens  that  from 
now  on  the  Lander  farm  could  better  serve  their  interests  by 
continuing  the  horticultural  work  and  stock  feeding  experi- 
ments. 

As  will  be  seen  by  Bulletin  No.  30,  we  made  a  fairly  suc- 
cessful experiment  in  the  winter  of  1895-96  in  marketing  our 
crop  by  feeding  it  to  stock,  and  there  is  no  doubt  that  further 
experiments  will  fully  demonstrate  that  the  most  profitable 
w^ay  for  our  citizens  to  market  their  crops  will  be  in  feeding 
them  to  stock. 

The  sales  on  the  farm  are  small,  as  the  crops  are  now 
used  for  farm  stock. 


REPORT  OF  THE  SHERIDAN  FARM. 

The  weather  was  hot  and  dry  during  July  and  August 
of  last  season,  with  a  scarcity  of  irrigation  water,  but  by  ir- 
rigating those  crops  first  which  would  ripen  first,  none  were 
allowed  to  burn  or  become  injured  to  any  great  extent. 
Grains  planted  on  sod  ground  suffered  the  most.  The  first 
killing  frosts  in  the  fall  did  not  occur  until  September  19 
and  25.  This  allowed  peanuts,  melons,  tomatoes,  and  other 
vegetables  to  fully  mature. 

The  plans  for  the  year  have  been  fully  carried  out.  The 
potato  test  did  not  give  as  good  results  as  heretofore,  and  the 
crop  w^as  a  poor  one.  The  potatoes  in  this  county  which 
were  planted  early  and  watered  when  both  the  ground  and 
the  water  were  very  warm,  seemed  to  blight  badly.  The 
Australian  salt  bush  has  succeeded  finely  upon  our  worst 
alkali  ground.    The  plants  have  nearly  covered  the  ground 
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even  where  no  weeds  would  grow,  and  should  it  live  through 
the  winter  it  may  prove  of  value  for  such  land.  Flat  pea  has 
niade  good  crops,  but  as  yet  I  have  failed  to  find  any  animal 
which  will  either  graze  on  it  or  eat  the  cured  hay-  The  ex- 
periments upon  the  stooling  power  of  grains  and  upon  sub- 
soiling  have  both  been  carried  out  successfully.  Three  ad- 
ditional acre  plats  were  laid  out,  broken,  and  planted  to 
grain. 

Improvements  made  upon  the  farm  were  some  bridges 
over  ditches,  plastering  the  new  cellar  both  inside  and  out, 
and  the  construction  of  additional  drains  through  the  alkali 
ground.  One  hundred  rods  of  new  drain  ditch  were  made, 
twenty  rods  of  the  old  ditch  deepened,  and  a  ditch  opened 
across  the  south  end  of  plats  1  to  4  to  catch  waste  wat^ 
which  runs  from  the  adjoining  farm. 

The  rains  of  August,  1896,  raised  the  sap  in  our  trees 
and  the  severe  freeze  following  in  September  killed  oar  or- 
chard of  apples,  plums,  and  cherries.  The  nursery  stock  was 
killed  down  to  the  ground,  but  much  of  it  came  np  again 
from  above  the  graft  and  has  made  fine  growth  this  season. 
One-fourth  of  an  acre  was  set  to  raspberrries,  blackberries^ 
and  gooseberries,  and  one-half  acre  to  strawberries.  Five 
of  our  strawberry  growers  wish  this  farm  to  test  the  length 
of  time  a  strawberry  bed  will  produce  a  paying  crop.  For 
this  purpose  I  have  left  twenty-two  rows  of  the  old  bed, 
plowing  up  the  rest  after  the  new  bed  was  set.  All  our  small 
fruits  and  nursery  stock  were  well  wooded  and  went  into  the 
winter  in  the  best  possible  condition. 

The  land  of  the  Sheridan  farm  is  in  better  condition 
than  at  any  former  time.  The  dry  season,  together  with  our 
drain  ditches,  has  prevented  alkali  deposit,  and  the  ground 
is  in  a  better  state  of  tilth.  This  season  a  hail  storm  de- 
stroyed a  large  per  cent  of  the  strawberries  and  other  small 
fruits.  The  stooling  test  grains  are  looking  well  and  other 
experiments  as  planned  are  well  under  way. 
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Co-Operative  Sugar  Beet  Tests. 

L    Sugar  Beet  Seed  FnmiBhed  Free, 
n.    InstmctionB  for  Cultivating  Sugar  Beets. 


[The  press  of  the  state  is  requested  to  publish  the  first  part  of 
tbis  bulletin  asking  farmers  to  co-operate  with  the  Bxperiment  Sta- 
tion, and  is  invited  to  print  all  of  it.] 


I. 

Sugar  Beet  Seed  Furnished  Free. 

The  Office  of  Experiment  Stations  of  the  United  States  Depart- 
ment of  Agriculture  has  furnished  the  Wyoming  Experiment  Station 
a  quantity  of  sugar  beet  seed  to  be  distributed  to  the  farmers  of  the 
state  for  co-operative  tests.  The  results  of  experiments  with  this 
seed  are  to  be  sent  to  the  chemist  of  the  Wyoming  Station  at  Lara- 
mie along  with  samples  of  the  beets  for  analysis.  All  the  data  col- 
lected will  be  forwarded  to  the  Uaited  States  Department  of  Agri- 
culture for  publication,  and  if  enough  samples  are  obtained,  the  re- 
sults will  also  be  published  in  this  state. 

The  investigation  of  the  Wyoming  Experiment  Station  in  1891 
and  1892,  established  beyond  a  doubt  the  adaptability  of  many  of  our 
soils  to  this  important  crop.  It  is  hoped  and  expected  that  the  co- 
operation of  our  farmers  this  season  will  advance  the  interests  of  the 
state  by  calling  attention  to  our  superior  conditions  of  soil  and  cli- 
mate for  the  production  of  sugar  beets. 

Sugar  factories  are  being  established  in  other  states  and  early 
recognition  of  the  superior  inducements  which  can  be  offered  in 
Wyoming  is  of  the  greatest  importance.  Farmers  co-operating  with 
the  Station  will  be  to  no  expense,  unless  it  be  a  few  cents  postage 
on  beet  samples  sent  in  for  analysis.  The  seed  will  be  furnished  free 
and  the  crop  raised  is  a  valuable  one  both  for  the  table  and  as  a 
stock  feed,  in  both  cases  being  preferred  to  red  beets.  In  FYanoe 
seventy-five  per  cent  of  the  sugar,  beets  raised  are  for  stock  feed  in- 
stead of  the  production  of  sugar.  By  growing  them  every  year  for 
stock  food,  our  farmers  are  paving  the  way  for  the  establishment 
of  factories,  since  thus  what  can  be  done  is  determined,  experience  is 
gained  in  the  production  of  beets,  and  knowledge  is  acquired  which 
will  give  confidence  in  the  crop  when  the  time  comes  for  the  manu- 
facture of  sugar. 

THOSE  WISHING  SEED  SHOULD  SEND  IN  THEIR  NAMES 
AT  ONCE,  as  the  supply  is  limited,  and  those  applying  will  be  sup- 
plied in  order  of  their  application  so  long  as  the  seed  lasts.  One 
pound  of  seed  will  be  sent  each  applicant  by  mail  under  the  United 
States  congressional  frank.  This  will  be  sufficient  to  plant  one-six- 
teenth of  an  acre.  Full  cultural  directions,  with  instructions  tar 
sending  samples  and  blanks  for  reporting,  will  accompany  each 
pound  of  seed. 


II. 

Method  of  Cultivation. 


SOIL: — Take  the  best  soil  on  the  farm.  A  sandy  loam  is  best, 
but  do  not  use  land  so  sandy  that  it  shifts  with  the  wind  or  dries 
out  too  much.  The  soil  should  be  deep  and  with  good  drainage.  If 
it  has  a  dressing  of  stable  manure,  so  much  the  better,  especially  if 
it  was  applied  to  a  crop  last  year.  If  applied  this  year,  do  not  put 
on  too  much.  Land  plowed  last  fall  is  preferable.  The  earlier  and 
deeper  it  is  plowed  the  better.  It  should  be  plowed  long  enough  to 
make  a  well  pulverized,  mellow  seed-bed,  and  to  kill  all  young 
weeds. 

PLANTING:— The  seed  should  be  planted  in  May;  from  the  10th 
to  the  20th  is  recommended,  if  the  soil  is  in  the  right  condition  to 
work.  If  the  soil  is  very  dry  or  likely  to  become  so,  it  is  well  to 
leave  a  shallow  furrow  between  each  row  of  seed,  so  that  the  plants 
may  be  irrigated  up,  but  this  should  not  be  resorted  to  unless  abso- 
lutely necessary.  If  obliged  to  irrigate  to  bring  the  seed  up,  do  not 
allow  the  soil  to  dry  out  and  form  a  crust.  Cultivate  the  surface  as 
soon  as  the  plants  are  up  enough  to  show  the  rows  distinctly.  Plant 
the  seed  in  rows  from  fifteen  to  twenty  inches  apart  and  from  one  to 
three  inches  deep.  A  hand  seed  drill  is  best.  After  planting,  the 
rows  should  be  tramped  upon  to  firm  the  soil  around  the  seed.  If 
planted  by  hand;  drop  the  seed  in  shallow  furrows,  cover  with  a 
hand  plow  or  hoe,  and  tramp  the  soil,  to  firm  it  around  the  seed. 

CULTIVATION:— This  should  begin  as  early  as  possible  and 
should  occur  often  enough  to  keep  down  all  weeds  and  keep  the 
ground  mellow.  Beets  require  thorough  cultivation.  After  trim- 
ming, during  June  and  July  the  cultivation  should  reach  a  depth 
of  six  inches.  Cultivate  shallow  as  soon  after  irrigating  as  the 
ground  can  be  worked,  and  cultivate  deep  before  the  next  irrigation. 
Care  should  be  taken  not  to  break  the  leaves  or  to  throw  the  soil 
against  the  plants,  hilling  them  up,  as  they  need  fiat  cultivation  to 
give  them  all  the  air  and  sunshine  they  can  get. 

THINNING: — When  the  beets  have  developed  four  leaves,  they 
should  be  thinned.  This  is  best  done  by  first  going  through  the 
rows  with  a  hoe,  cutting  out  from  four  to  six  inches  of  beets,  and 
leaving  bunches  between  that  contain  a  number  of  plants.  After 
hunching  in  this  Way,  thin  by  pulling  out  all  but  the  largest  and 
healthiest  beet  in  each  bunch. 


IRRIGATION: — Beets  require  considerable  water  during  the 
growing  period  in  June,  July  and  August.  They  should  not  be  kept 
so  wet  that  the  ground  becomes  sour  or  soggy,  or  contains  so  much 
water  that  it  cannot  be  kept  in  a  good  state  of  tilth  and  well  aerated 
by  cultivation.  Nor  should  the  soil  be  allowed  to  get  so  dry  that  all 
the  leaves  wilt.  Irrigate  in  furrows  made  between  the  rows  in  such 
a  way  that  the  water  will  not  flood  over  or  around  the  crowns  of 
the  beets.  Cultivate  as  soon  after  each  irrigation  as  the  ground  gets 
dry  enough  to  work.  Run  the  cultivator  shallow,  to  break  up  the 
surface  crust 

DO  NOT  IRRIGATE  UNTIL  THE  BEETS  SHOW  UNMISTAK- 
ABLE SIGNS  OF  NEEDING  MOISTURE,  as  irrigating  too  soon  or 
too  often  is  apt  to  spoil  both  the  shape  and  quality.  When  the  bot- 
tom leaves  begin  to  wilt  and  the  top  ones  to  turn  a  dark  green,  they 
need  water.  If  the  tops  have  a  light  greenish  yellow  appearance, 
they  have  been  kept  too  wet  They  probably  will  need  from  three 
to  five  irrigations.  The  number  of  times  necessary  will  depend  upon 
the  supply  of  moisture.  They  should  not  be  irrigated  later  than  the 
last  of  August,  as  the  beets  require  dry,  sunny  weather  during  Sep- 
tember, to  ripen  and  store  up  a  large  per  cent  of  sugar  in  the  Juice. 

HARVESTING:— The  beets  should  be  mature  about  the  first  of 
October.  Ripening  is  indicated  by  the  outer  leaves  turning  yellow 
and  dying.  They  should  be  harvested  in  October  before  hard  freei- 
ing  weather.  If  a  hard  freeze  occurs  they  should  not  be  taken  from 
the  ground  until  thawed  out  as  in  this  way  the  frost  will  leave  the 
beets  gradually  without  destroying  them.  Loosening  the  soil  be- 
tween the  rows  with  a  narrow  plow  will  enable  the  beets  to  be  palled 
without  bruising  them.  Cut  olf  the  tops  squarely  together  with  a 
little  of  the  rough  portion  of  the  beets.  The  best  size  is  from  one  to 
three  pounds.  If  they  weigh  over  four  pounds,  they  are  apt  to  be 
poor  in  sugar.  Beets  may  be  stored  in  root  cellars  or  pits  in  the 
ground,  like  potatoes  or  other  root  crops.  They  keep  better  if  cov- 
ered with  soil  which  comes  in  contact  with  the  beets,  as  this  prevents 
wilting.  If  stored  in  pits  for  any  length  of  time,  they  should  be  cov- 
ered with  five  or  six  inches  of  soil,  then  a  layer  of  straw  of  the  same 
thickness,  and  more  soil  over  the  straw  as  the  weather  gets  very 
cold.  Where  placed  in  pits  or  silos,  a  hole  must  be  left  in  the  top 
for  ventilation,  filling  it  with  straw  or  sacks  instead  of  with  soil,  as 
cold  weather  comes  on. 

Directions  for  taking  samples  for  analysis  will  be  printed  on 
report  blanks  furnished  with  the  seed. 

B.  C.  BUPFUM. 
Agriculturist  and  Horticulturist 
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POTATOES. 


B.  C.   BUFFUM. 


Potatoes  succeed  in  all  parts  of  Wyoming,  and  form  one 
of  our  most  important  and  valuable  farm  crops.  Tlioy  seem 
capable  of  adapting  themselves  to  all  our  conditions  of  soil, 
climate  and  altitude.  Good  yields  are  obtained  in  sheltered 
places  up  to  9,000  feet  above  the  sea,  even  where  light  frosts 
are  frequent  during  the  growing  season.  The  phenomenon 
of  sufficient  cold  to  produce  a  fringe  of  ice  along  a  stream 
and  still  leave  uninjured  as  tender  foliage  as  that  of  pota- 
toes, has  often  been  observed,  but  so  far  as  I  am  awaie  has 
not  been  explained.  It  would  seem  that  the  radiation  is  suf- 
ficient to  cool  the  already  cold  water  below  the  freezing 
point,  while  foliage  on  higher  ground  is  protected  by  warm 
layers  of  air  and  the  heat  absorbed  during  the  day  At  alti- 
tudes above  7,000  feet  potatoes  will  ordinarily  produce  fair 
crops  without  irrigation.  Below  7,000  feet  altitude  it  is  gen- 
erally not  safe  to  plant  any  crop  where  it  can  not  be  irri- 
gated, but  where  they  have  been  properly  cared  for  and  wa- 
tered we  have  never  recorded  the  failure  of  a  crop,  excepting 
small  local  failures  where  the  cause  is  generally  apparent. 

The  importance  of  the  potato  crop  and  the  fact  that  so 
little  was  known  of  its  possibilities,  especially  in  the  south- 
ern part  of  the  state,  led  the  station  officers  to  inaugurate 
special  experiments  with  potatoes  on  each  of  the  farms. 
The  same  varieties  have  been  grown  upon  each  of  the  farms^ 
and  varied  experiments  have  been  made.  Growing  them 
under  different  soil  conditions  and  at  different  altitudes, 
green  manuring,  different  amounts  of  seed  per  acre,  and  dif- 
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ferent  methods  of  preparing  and  treating  the  seed  and  crop 
have  been  investigated,  reports  of  which  are  given  in  the  fol- 
lowing pages.  Results  with  potatoes  are  so  variable  that  it 
is  impossible  to  draw^  a  conclusion  which  applies  to  every 
year  and  all  conditions.  In  order  to  make  our  results  as 
nearly  average  as  possible  and  eliminate  the  more  apparent 
sources  of  error,  a  comparatively  large  number  of  varieties 
were  grown  in  connection  with  the  soil  work  and  green-ma- 
nuring tests  of  the  home  station.  Here  fifty  varieties  were 
grown  under  each  of  the  conditions  of  1895  and  1896,  and  we 
believe  the  average  of  so  many  in  each  case  gives  more  reli- 
able data  than  where  a  single  variety  is  grown.  In  those 
parts  of  the  state  where  agriculture  is  new  there  is  a  demand 
for  information  with  regard  to  the  best  varieties.  On  this 
account  a  variety  test  was  inaugurated.  As  such  a  test  for  a 
single  season  gives  no  reliable  results  the  varieties  under 
consideration  were  to  be  grown  three  seasons  before  a  re- 
port should  be  made.  No  attempt  has  been  made  to  grow 
all  the  varieties  of  potatoes  that  could  be  obtained.  Fifty 
standard  sorts  were  chosen,  and  in  part  two  of  this  bulletin 
is  given  a  report  of  this  three  years'  test  at  each  of  the  sta- 
tions. We  believe  the  varieties  which  have  succeeded  best 
with  us  during  the  past  three  years  will  succeed  better  than 
those  which  gave  the  poorer  yields,  if  good,  reliable  seed  is 
obtained. 


Soil  Work  With   Potatoes. 


FOLLOWING  DIFFERENT  CROPS,  LARAMIE,  1895: 
— Table  I  gives  the  yield,  average  per  cent  marketable,  and 
average  weights  of  the  twelve  largest  tubers  of  fifty  varie- 
ties on  four  kinds  of  soil.  The  millet  stubble  was  land  sown 
to  millet  in  1894,  the  crop  of  millet  was  harvested  August 
27th,  and  yielded  at  the  rate  of  three  tons  and  thirty  pounds 
of  cured  hay  per  acre,  and  731.6  pounds  of  seed.  The  timo- 
thy and  clover,  fall-plowed,  was  practically  fallow  land  in 
1894.  Both  timothy  and  clover  produced  poor  stands,  and 
the  ground  was  plowed  the  middle  of  August  to  kill  the 
weeds.  The  wheat  yielded  36J  bushels  in  1894.  Tbe  pota- 
toes on  the  millet  land  made  the  largest  yield.  All  the  land 
was  treated  alike  so  far  as  possible,  only  differing  in  the 
kind  of  previous  crop,  the  time  the  previous  crop  occupied 
the  land,  and  in  the  irrigation  of  these  crops,  except  that  the 
timothy  and  clover  land  was  fall  plowed.  The  millet  only 
received  a  partial  irrigation  early  in  the  season  of  1894.  The 
timothy,  clover,  and  wheat  were  each  irrigated  three  times, 
the  last  irrigation  occurring  July  17th.  When  the  potatoes 
were  planted  all  the  ground  was  very  dry  and  they  were  irri- 
gated to  bring  them  rp.  After  this  irrigation  a  long  period 
of  cold  wet  weather  greatly  retarded  their  growing.  Under 
these  circumstances  the  lack  of  water  on  the  millet  land  in 
1894  may  have  influenced  the  yield  of  potatoes  in  1895.  The 
differences  between  those  on  the  timothy  and  red  clover  land 
are  not  so  easily  accounted  for.  There  is  no  apparent  reason 
for  the  yields  on  the  clover  land  falling  below  the  average 
yield  for  each  variety  on  all  the  land  j'lanted.  A  compari- 
son of  these  with  the  vields  from  wheat  land  would  indicate 
that  fallow  land,  fall-plowed,  will  produce  much   larger 
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yields  of  potatoes  than  land  which  has  produced  a  large 
crop  of  wheat.  One  per  cent  of  the  potatoes  on  the  millet 
ground  was  affected  with  scab,  one-half  of  one  per  cent  on 
the  timothy  land,  and  on  the  other  ground  a  trace  only  of 
scab  was  present. 

Table  I. — Potatoes  on  D^erent  Soils ^  Laramie^  ^^95- 


FIFTY  VARIETIES. 


Average  yield,  pounds  

Average  per  cent  marketable   

Average  weight  of  largest  twelve,  in  pounds. 


Timo-  1 

Millet        thy. 

stubble 

Fall 

plowed 

9899        9598 

84.6  '    a->.o 

4.6 

4.8 

Red 
Clover. ,  Wheat 

Fall    I  stubble 
plowed  ! 


T0K2 
83.0 
4.2 


5995 
74.8 
5.6 


Total 

on  the 

four 

divisions 


HSWo 
83.6 
5.6 


POTATOES  ON  DIFFERENT  SOILS,  LANDER,  1893: 
— Eight  varieties  were  grown  on  each  of  the  two  kinds  of 
soil  represented  on  the  experiment  farm.  The  soil  and  crops 
on  the  two  plats  were  treated  alike.  Plat  No.  1  is  first  bench 
land  above  the  river.  It  is  a  deep  red  colluvial  soil,  contain- 
ing little  humus.  Plat  No.  2  was  on  the  bottom  next  to  the 
river,  and  differs  from  No.  1  in  that  it  is  a  black  soil,  con- 
taining a  large  amount  of  vegetable  mold.*  The  large  dif- 
ferences in  yields  in  the  third  column  of  the  table  show  the 
effects  of  different  soils  in  the  same  locality  on  a  crop  and 
the  importance  of  selecting  that  most  suitable  to  the  crop 
to  be  grown.  The  average  increase  in  yield  of  the  eight  vari- 
eties on  Plat  2  amounts  to  105  per  cent. 

Table  \\,  — Potatoes  on  Different  Soils,  Lander,  i8gj. 


VARIETY. 


Beauty  of  Hebron' 

Early  Mayflower 

Early  Puritan 

Empire  State 

Late  Puritan 

Pride  ol  the  West 

Snow  Drop 

White  Elephant 

Average 

*See  Soil  Analyses  in  Bulletin  No.  6,  May  18U2 


Yield 

Yield 

l>er  acre. 

per  acre. 

Piat  I. 

Plat  II. 

lbs. 

lbs. 

9878 

230S8 

15000 

28812 

12708 

32340 

15372 

22808 

18«W 

26742 

5040 

23»» 

145S2 

25500 

11808 

27990 

12885 

26383 

Increased 

yield  on 
Plat  II. 

lbs. 

laaso 

137K3 

19S38 
7396 
7884 
18SS2 
lOBari 
1SI82 

13198 


Potatoes, 


SUB-SOILING    FOB    POTATOES. 

An  acre  plat  was  selected  upon  each  of  the  experiment 
farms  and  one-half  of  it  sub-soiled  in  the  spring  of  1896. 
With  the  exception  of  the  sub-soiling  the  whole  plat  was 
treated  in  the  same  way.  So  far  as  the  conservation  of  soil 
moisture  is  concerned  the  benefits  of  sub-soiling  are  not 
usually  so  apparent  until  the  second  and  third  seasons.  But 
the  gains  in  potato  yields  were  so  marked  on  the  sub-soiled 
land  that  they  are  reported  here.  The  potatoes  planted  on 
the  sub-soiled  plat  on  the  Laramie  farm  did  not  come  up, 
because  (if  wet,  cold  weather. 

8U&SOILING  FOR  POTATOES,  SHERIDAN,  1896: 
— The  land  was  plowed  eight  inches  deep  and  sub-soiled 
twelve  inches  deep.  The  potatoes  were  planted  May  12th  at 
the  rate  of  700  lbs.  per  acre.  Those  on  the  part  of  the  plat 
not  sub-soiled  were  ripening  at  the  time  of  frost,  Sept.  19th, 
while  those  on  the  sub-soiled  land  were  still  green.  One  va- 
riety was  grown,  the  results  of  which  are  given  in  Table  III. 
Twenty-one  per  cent  more  potatoes  were  produced  on  the 
sub-soiled  ground,  and  they  were  larger.  This  would  bring 
an  additional  return  amounting  to  about  three  times  the  ex- 
pense of  sub-soiling  if  only  one-half  cent  per  pound  were  re- 
ceived for  the  crop.  In  addition  it  is  expected  that  the  land 
sub-soiled  will  be  in  a  much  better  condition  the  next  year. 

Table  III. — Sub-soiling  Land  for  Potatoes,  Sheridan^  i8g6. 


VARIETY. 

Yield  on 

land 
subsoiled. 

Weight  of 
la»est  12. 
subsoiled. 

Yield  on 

land 

not 
subsoiled. 

Weight  of 
largest  12. 

not 
subsoiled. 

Gain  in 
subsoiled. 

Koshkonong 

ibs. 
12860 

lbs. 
6.5 

lbs. 
10620 

lbs. 
0 

Per  cent. 
21 

SUB-SOILING  FOR  POTATOES,  SUNDANCE,  1896: 
— ^Table  IV  gives  the  results  with  seventeen  varieties  at  Sun- 
dance. They  were  planted  May  8th,  at  the  rate  of  680  lbs. 
of  seed  per  acre.    One  variety,  the  Polaris,  gave  a  larger 
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yield  on  land  not  sob-soiled,  the  deficiency  amounting  to  ten 
and  five  tenths  per  cent,  indicated  in  the  table  by  a  minus 
sign.  Late  Puritan  gave  the  same  yield  on  both  kinds  of 
ground,  while  the  Rural  Blush  gave  one  hundred  and  thirty- 
seven  per  cent  more  on  sub-soiled  land.  The  average  gain 
for  seventeen  varieties  is  eighteen  and  one-half  per  cent, 
which  would  much  more  than  pay  the  expense  of  sub-soiling^ 
even  at  the  low  price  of  one-half  cent  per  pound  for  the  crop. 

Table  IV. — Sub-sailinf^  Land  for  Potatoes,  Sundance,  i8q6. 


VARIETY. 

Yield  on 

land 
subsoiled. 

Yield  on 

land 

not 
subsoiled. 

Per  cent  gain 

due  to 

subsoiling. 

Arizona 

lbs. 

11480 

100«) 

10780 

7K40 

10500 

11340 

4340 

12320 

9100 

7140 

8540 

5320 

7000 

5740 

10080 

7560 

5330 

Us. 
9240 
8120 
9520 
7700 
8120 
10080 
4340 
96d0 
7140 
7980 
6440 
2340 
5740 
5180 
M» 
7140 
4900 

24  0 

Bill  Nye         

2A  0 

Boston  Red 

13.0 

Clark'tNo.  1 

Delaware 

2.0 
29.0 

Earlv  Norther 

12.5 

LatePuriun 

Momin?  Star  

0 
27.5 

Pearl  of  Savov     

27.5 

Polaris    

—10.5 

Pride  of  the  West           ....            

32.6 

Rural  Blush 

St.  Patrick    

137.5 
22.0 

Vanmiard                     ...                                         ...•••• 

10.8 

White  Elephant 

White  Star 

20.0 
5.8 

World'sFair 

8.5 

Average 

8499 

7ira 

18.5 

SUB  SOILING  FOR  POTATOES,  WHEATLAND, 
1896: — The  potatoes  were  planted  May  11th  at  the  rate  of 
680  lbs,  per  acre.  No  difference  was  noticed  in  the  time  of 
bloom  or  the  time  of  maturity  between  sub-soiled  land  and 
that  not  sub-soiled.  They  came  into  bloom  July  29th,  and 
were  ripe  October  10th,  maturing  in  one  hundred  and  twen- 
ty-two days.  One  variety  w^as  planted.  The  results  are 
given  in  Table  V.  Larger  potatoes  were  produced  on  the 
land  sub-soiled,  the  gain  on  subsoiled  ground  of  marketable 
potatoes  amounting  to  18^  per  cent,  which  with  the  yields 
obtained  and  the  market  price  of  50  cents  per  hundred 
w^ould  hardly  pay  the  expense  of  subsoiling  the  first  year. 
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Table  V. — Subsoi/injr  Land  for  Potatoes,  Wheatland,  i8g6. 
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FERTILIZERS  FOR  POTATOES. 

The  question  of  fertilizers  for  potatoes  in  this  state  i» 
not  a  diflaci:lt  one  to  meet.  Analysis  of  our  soils  show  that 
they  contain  comparatively  large  quantities  of  the  essential 
mineral  plant  foods.  (See  Bulletin  No.  6, 1892.)  Our  upland 
soils  are  deficient  in  vegetable  molds  or  humus,  which  con- 
tains nitrogen.  This  deficiency  can  be  remedied  by  green 
manuring,  especially  with  alfalfa,  peas,  or  other  leguminous 
crops,  or  by  applying  stable  manure.  It  has  been  shown  in 
other  places  that  the  addition  of  potash  fertilizers,  such  aa 
kainit,  even  where  large  quantities  of  potash  are  already 
found  in  the  soil,  will  greatly  increase  the  yield  of  potatoes. 
We  are  unable  to  report  such  an  experiment  at  this  time. 
However,  good  crops  of  potatoes  can  be  raised  upon  many  of 
our  virgin  soils,  and  we  do  not  recommend  that  our  farmera 
go  to  the  expense  of  purchasing  commercial  fertilizers  for 
this  crop.  The  value  of  vegetable  mold  in  a  soil  is  indicated 
somewhat  by  Table  II  on  page  6,  where  the  yield  on  bottom 
lands  containing  humus  was  over  one  hundred  per  cent 
higher  than  the  yield  obtained  on  upland  soil. 

FERTILIZING  WITH  BONE-MEAL,  LARAMIE,  1895: 
— Three  varieties  were  planted  with  bone  meal,  using  at  the 
rate  of  one  thwisand  pounds  of  bone  meal  per  acre.  The  po- 
tatoes were  dropped  into  the  furrow,  and  the  bone  meal 
spread  along  over  them  before  covering.  They  were  planted 
on  the  same  soils  as  those  reported  in  the  first  part  of  this 
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bulletin.  (See  Table  I.)  In  the  variety  test  these  varieties 
were  plantecf  on  tiie  same  kind  of  land,  iMut  the  seed  was 
treated  for  scab  with  corrosive  sublimate.  With  the  excep- 
tion of  these  three  varieties  planted  with  bone-meal,  few 
of  the  potatoes  planted  without  first  treating  the  seed  came 
up,  as  the  seed  rotted  in  the  ground  on  account  of  cold 
weather  and  too  much  water.  On  this  account  those  planted 
with  bone  meal  and  not  treated  with  corrosive  sublimate  are 
not  comparable  with  the  same  varieties  without  bone  meal, 
the  seed  of  which  was  treated.  The  fact  is  of  interest,  how- 
-ever,  that  planting  untreated  seed  with  bone-meal  secured  a 
49tand  and  small  yield,  while  all  other  untreated  seed  planted 
without  bone-meal  failed  to  grow.  Table  VI  is  given  to  show 
the  effect  of  bone-meal  compared  with  seed  of  other  varieties 
not  treated,  most  of  which  rotted  in  the  ground,  and  with  the 
same  varieties,  the  seed  of  which  was  treated  with  corrosive 
sublimate.  The  yields  given  are  marketable  potatoes  in 
sacks  of  100  lbs.  each.  ^Ter  cent  m."  means  the  per  cent  of 
the  crop  which  was  fit  for  market.  The  corrosive  sublimate 
effectually  prevented  wet  rot  of  the  seed.  The  principal  ef- 
fect of  the  bone  meal  seemed  to  be  to  prevent  enough  of  the 
seed  from  rotting  in  the  ground  to  secure  a  partial  stand. 

Table  VI. — Potatoes  with  Bone-Meal,  Laramie,  ^^95- 
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GREEN-MANURING  FOR  POTATOES,  LARAMIE, 
1896: — In  1895  an  acre  plat  was  planted  with  millet,  field 
peas,  and  spring  rye.  The  millet  produced  no  crop,  and  the 
ground  it  occupied  was  practically  fallow,  as  the  weeds  more 
than  equalled  the  millet  and  the  soil  remained  nearly  bare. 
The  peas  produced  a  good  heavy  crop.  They  were  plowed 
under  eight  or  nine  inches  on  Aug.  13,  when  the  peas  in  the 
pod  were  green  and  small.  A  few  peas  which  were  allowed 
to  ripen  at  one  end  of  the  plat  yielded  at  the  rate  of  13.4 
bushels  of  dried  peas  per  acre.  The  rye  was  plowed  nine 
inches  deep  on  July  16th,  when  fully  headed.  The  straw 
was  heavy,  and  not  all  of  it  was  fully  covered.  The  rye  yield- 
ed at  the  rate  of  2,785  lbs.  dried  straw  and  grain  per  acre. 
Fifty  varieties  of  potatoes  were  grown  on  each  kind  of 
ground.  The  average  yield,  per  cent  marketable,  and  weight 
of  largest  twelve  tubers  is  given  in  Table  VII.  Comparing 
the  rye  and  peas  plowed  under  with  the  millet  ground,  which 
was  practically  without  a  crop,  with  potatoes  at  one  cent  per 
pound,  it  gives  the  peas  a  value  of  |31  per  acre,  and  rye  a 
value  of  |19  per  acre  as  a  green  manure  for  potatoes. 

Table  VII. — Green- Manuring  for  Potatoes,  Laramie,  i8q6. 


AVERAGE  OF  FIFTY  VARIETIES. 

Millet 
plowed 
under. 

Peas 
plowed 
under. 

Rye 

plowed 
under. 

Total. 

Yield  per  acre  in  pounds  marketable  potatoes 

Per  cent  marketable 

Average  weight  of  largest  12  in  pounds 

8044 
87.3 
5.7 

11129 

go. 3 

6.5 

0949 
91.1 

5.8 

9411 

88.9 
7.3 
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Insect  Enemies  and  Diseases  of 

Potatoes. 


INSECTS. 


THE  COLORADO  POTATO  BEETLE  (Doryphora  de- 
ceniliTieata)  cauBes  some  damage  at  the  lower  altitudes  in  our 
state,  where  thej-  must  be  kept  in  cheek.  The  poison  which 
is  generally  used  to  kill  the  beetles  is  Paris  green.*  It  may 
be  applied  dry  by  being  thoroughly  mixed  with  air-slacked 
lime,  land  plaster,  or  flour  and  sifted  on  the  vines.  One 
pound  of  the  Paris  green  to  fifty  or  seventy-five  of  the  dilu- 
ent is  as  strong  as  it  shouJd  be  applied.  The  best  time  to 
sprinkle  the  vines  with  the  dry  powder  is  early  in  the  morn- 
ing when  there  is  no  wind  and  when  the  vines  are  damp  with 
dew,  or  just  after  a  light  shower. 

The  most  satisfactory  method  of  applying  Paris  green 
is  mixing  it  with  water,  one  pound  of  poison  to  two  hundred 
gallons  of  water.  Keep  the  solution  mixed,  as  the  Paris 
green  is  heavy  and  settles  to  the  bottom.  It  should  be  ap- 
plied to  the  vines  in  a  fine  spray.  There  are  many  appliances 
on  the  market  for  doing  this.  I  have  seen  very  good  work 
done  with  a  whisk  broom  by  dipping  it  into  the  liquid  and 
sprinkling  the  vines  with  a  quick  shaking  movement.  Still 
better  work  can  be  done  with  a  cheap  syringe  made  for  the 
purpose,  while,  of  course,  the  most  effective  and  convenient 
method,  where  large  areas  are  to  be  treated,  is  to  use  some  of 
the  more  modern  spraying  pumps  which  keep  the  liquid  well 
mixed  and  with  which  two  or  more  rows  can  be  sprayed  at 
once.    The  same  method  will  be  effectual  in  destroying  the 

'Sec  Bulletin  No.  7.  July  1802.  on  *'In»eciic»dcs." 
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black  blister  beetle  which  has  been  reported  as  working  on 
potatoes  in  this  state. 

The  potato  beetle  has  never  been  injurious  on  the  Lara- 
mie plains,  and  so  far  as  I  know  only  occasional  adult  bee* 
ties  have  been  observed.  In  six  years  I  have  not  seen  more 
than  a  dozen  specimens  here,  and  never  in  the  larva  state. 
Other  plants  than  the  potato,  as  the  wild  tomato,  on  which 
the  beetles  sometimes  live,  are  abundant  on  the  Laramie 
plains,  but  our  conditions,  fortunately,  do  not  seem  favora- 
ble to  the  multiplication  of  the  pest. 

UTAH  CRICKET.— At  Lander  the  "Utah"  or  "Salt 
Lake"  crickets*  were  quite  destructive  to  the  potato  tops  in 
1804.  The  only  methods  of  combating  them  successfully 
Beem  to  be  the  ones  that  are  generally  used  for  destroying 
grasshoppers.  Last  season  they  were  not  reported  as  de- 
structive. 

POTATO  MAGGOT.— The  larva  of  a  small  flyf  has  done 
some  damage  to  the  tubers  before  they  are  dug,  on  the  Lara- 
mie Farm.  They  have  rapidly  increased  during  the  past 
two  seasons.  These  larva  are  about  one-half  inch  long  and 
occur  in  great  numbers  in  the  soil.  They  eat  the  living  tu- 
bers. Sometimes  potatoes  are  found  two-thirds  of  which 
have  been  consumed,  the  opening  made  being  completely 
filled  with  the  maggots.  Should  they  continue  to  increase 
it  will  be  necessary  to  determine  some  method  of  checking 
their  ravages.  The  flies  come  out  early  in  the  spring,  during 
April  and  May.  When  plowing  the  ground  great  numbers 
of  them  are  found  burrowing  in  the  soil.  The  larva  pupate 
late  in  the  fall  and  it  is  probable  that  deep  plowing  as  late 
as  it  could  be  done  would  greatly  reduce  their  numbers  by 
bringing  them  near  the  surface  where  the  dry,  cold  weather 
would  be  fatal  to  them. 


*This  is  a  new  species  not  yet  named. 

fThe  name  of  this  fly  has  not  yet  been  determined  for  lack  of  examination  and  study,  but 
it  appears  to  belong  to  the  fiimily  Bibionida*. 
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POTATO  SCAB.* 

This  disease  is  found  wherever  potatoes  are  grown,  and 
we  regret  to  state  that  many  of  our  potato  growers  are  in- 
different in  regard  to  it  until  the  disease  becomes  so  aban> 
dant  as  to  practically  destroy  their  crop.  Our  best  farmers 
will  not  allow  potato  scab  to  be  introduced  into  their  soils 
if  they  can  prevent  it.  Scab  is  produced  by  a  fungus  plant 
growing  on  the  potatoes.  This  fungus  grows  from  spores, 
and  unless  thc^e  spores  are  placed  in  the  ground  by  planting 
infected  seed,  no  scabby  potatoes  will  be  produced.  If  the 
seed  potatoes  show  any  scab  they  should  be  treated  to  kill 
all  the  spores  before  the  seed  is  planted.  If  a  piece  of  land 
has  produced  scabby  potatoes  the  season  before,  or  even 
two  seasons  before,  it  is  better  to  plant  to  some  other  crop, 
as  the  scab  is  apt  to  remain  in  the  ground  several  years. 
The  treatment  is  very  simple.  It  consists  of  immersing  the 
seed  potatoes,  before  they  are  cut,  in  a  solution  of  fifteen 
gallons  of  water  and  two  ounces  corrosive  sublimate,  for 
one  and  one-half  hours.  When  they  are  dry,  cut  and  plant. 
Use  only  icooden  barrels  to  contain  the  solution.  Do  not  use 
the  barrels  which  have  held  the  solution  or  the  sacks  in 
which  the  treated  potatoes  have  been  placed  for  anything 
else,  as  corrosive  sublimate  is  a  deadly  poison. 

TREATING  POTATOES  FOR  SCAB,  LANDER,  1894. 
— It  appears  from  this  experiment  that  treating  for  scab 
may  sometimes  be  detrimental  to  the  crop.  Twelve  varieties 
were  planted  in  rows  side  by  side.  One  row  of  each  variety 
was  planted  with  seed  which  had  been  treated  by  dipping 
into  a  solution  of  corrosive  sublimate  and  one  row  planted 
with  seed  not  treated.  Only  one  variety  gave  a  larger  yield 
from  the  treated  seed. 

The  superintendent,  Mr.  Meyer,  reported  that  there  was 
a  little  scab  on  nearly  all  the  seed  planted,  but  there  was  no 
scab  to  speak  of  on  the  potatoes  raised  from  either  the  treat- 

*See  Bulletin  No.  21.  January  1895,  "  The  Grain  Smuts  and  Pouto  Scab." 
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ed  or  untreated  seed.  The  potatoes  treated  took  longer  to 
come  up  and  did  not  seem  to  do  as  well  at  any  time  through 
the  season  as  those  not  treated.  Table  VIII  gives  the  re- 
sults. The  average  yield  of  the  twelve  varieties  was  118 
bushels  per  acre  from  treated  seed  and  172  bushels  per  acre 
from  the  seed  not  treated.  It  is  likely  that  something  in  the 
treatment  of  the  seed  produced  these  results.  Any  one  of 
several  circumstances  may  have  caused  the  trouble.  If  the 
seed  potatoes  were  left  too  long  in  the  solution,  or  the  solu- 
tion was  too  strong,  of  if  the  potatoes  were  kept  too  long 
after  treatment  before  they  were  planted  their  vitality  might 
have  been  so  reduced  as  to  injure  the  crop. 

Table  VIII. —  Treatmt:^  for  Scab,  Lander,  i8g4. 


VARIETY. 


Early  Rose 

Early  Mayflower  . 

Early  Puritan 

White  Elephant. . . 

Snow  Drop 

Empire  State 

BUI  Nye 

Late  Puritan 

Beauty  of  Hebron . 

Triumph 

Jumbo 

Vanguturd 


YIELD  PER  ACRE. 

Seed 
treated. 

Seed 

not 

treated. 

lbs. 

lbs. 

7572 

7740 

12030 

1()878 

612U 

S580 

10602 

13212 

34(52 

8340 

6702 

11064 

10134 

11232 

5502 

9138 

6204 

13308 

535K 

9132 

7320 

11220 

3&42 

2760 

Weight  of 
largest 


lbs, 
7.5 
7.5 
7.5 

11.0 
7.5 
8.0 
7.5 
8.0 
8.5 
8.5 

10.0 
7.5 


TREATING  FOR  SCAB,  LARAMIE,  1895.— This  ex- 
periment shows  quite  a  different  effect  of  treating  the  seed 
with  corrosive  sublimate  than  that  obtained  upon  the  sub- 
station at  Lander.  Table  IX  gives  the  comparative  results 
of  treating  the  seed  of  nine  varieties.  The  most  noticeable 
effect  of  this  treatment  was  to  prevent  the  seed  rotting  in 
the  ground  during  the  cold,  wet  weather  which  followed 
planting.  Seed-potatoes  of  fifty  varieties  were  treated,  all  of 
which  came  up  well  and  produced  good  yields.  Of  the  nine 
varieties  planted  without  treating  the  seed,  only  the  White 
Elephant  made  a  good  stand  and  reference  to  the  table  will 
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show  that  this  variety  gave  a  larger  yield  and  less  scab 
from  the  treated  seed.  The  per  cent  of  scab  was  compated 
from  all  the  potatoes  produced  whether  there  were  enough 
growing  to  warrant  computing  the  yields  or  not.  The  num- 
ber of  potatoes  which  were  affected  with  scab  divided  by 
the  total  number  of  tubers  gave  the  percent  scab  given  in 
the  table.  There  was  not  enough  scab  on  any  of  the  pota- 
toes from  treated  seed  to  hurt  them  commercially  while 
many  of  the  potatoes  from  untreated  seed  were  so  badly  af- 
fected as  to  make  them  unfit  for  market.  In  this  experiment 
the  seed  potatoes  were  treated  by  placing  them  in  a  solu- 
tion of  corrosive  sublimate  made  by  dissolving  two  ounces 
of  the  poison  in  15  gallons  of  water.  They  were  left  in  the 
solution  for  one  and  one>half  hours,  after  which  they  were 
spread  out  to  dry  and  cut  the  same  day  they  were  treated. 
The  seed  potatoes  not  treated  were  also  cut  at  the  same 
time  and  both  treated  and  untreated  tubers  were  planted 
the  day  after  they  were  cut.  Attention  is  called  to  the  fact 
that  the  difference  in  yields  between  treated  and  untreated 
seed  is  due  mainly  to  the  difference  in  the  amount  of  the 
seed  that  grew,  while  difference  in  the  amount  of  scab  must 
be  due  to  treatment. 

Table  IX. —  Treating fot  Scab,  Laramie ^  ^^95- 


VARIETY. 


Burpee's  Superior. 

ClarVs  No.  1 

E^rly  Norther.  . .. 
Monrae's  Seedling 
Reed's  No.  86    ... 

Rose  Seedling 

Vanguard 

White  Elephant... 
World's  Fair 
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Iht. 

10520 

88 
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7 

None 
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82 

Trace 
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88 
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POTATO  BLIGHT. 

We  are  unable  to  offer  positive  evidence  that  true  pota- 
to blight  has  caused  injury  to  the  potato  crop  in  Wyoming. 
The  superintendents  of  the  experiment  farms  have  believed 
their  potatoes  were  more  or  less  damaged  by  the  blight  but 
I  have  not  observed  ^ny  fields  affected  with  the  fungus 
known  to  produce  this  disease.* 

Other  causes  may  make  the  vines  appear  to  be  affected 
with  blight,  but  if  it  is  certain  that  the  blight  is  causing  the 
injury,  experience  in  other  places  indicates  that  some  bene- 
fit may  be  derived  from  spraying  the  vines  with  Bordeaux 
mixture. 


Methods  of  Preparing  Seed  Potatoes. 


Much  might  be  said  concerning  the  selection  as  well  as 
the  preparation  of  potatoes  for  planting.  A  favorable  cli- 
mate and  soil,  together  with  the  selection  of  the  best  pota- 
toes for  seed,  should  continually  improve  a  variety.  In  some 
places,  however,  potatoes  "run  out."  By  "running  out"  it  is 
meant  that  the  tubers  so  deteriorate  in  size,  shape,  smooth- 
ness and  quality  as  to  decrease  the  value  of  the  crop.  Where 
the  tubers  run  out  badly,  it  may  be  necessary  to  obtain  seed 
from  some  other  locality  every  year  or  at  least  every  few 
years  to  keep  up  a  high  standard  of  excellence  in  the 
crop.  It  is  never  profitable  to  plant  poor  seed,  and  this  is  es- 
pecially true  with  potatoes  where  the  seed  is  poor  from  de- 
terioration of  the  crop  under  the  same  conditions. 

Generally  speaking  the  potatoes  we  have  grown  upon 
the  experiment  farms  have  not  shown  a  tendency  to  run 
out,  at  least  to  any  noticeable  degree.    There  seems  to  be 

*For  the  nature  of  these  fungi  see  BuUetiii  No.  21  of  this  Station. 
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considerable  difference  in  varieties  in  this  respect.  Under 
the  same  plan  of  selecting  the  seed  some  few  varieties  have 
deteriorated,  while  others,  and  I  think  the  majority  of  them^ 
have  improved.  Only  one  variety  has  continually  produced 
poorer  potatoes  than  the  seed  planted.  This  is  the  Empire 
State.  The  tubers  show  a  tendency  to  elongate  and  become 
pointed  at  the  stem  end,  which  injures  their  shape  for  mar- 
ket. In  those  parts  of  the  state  where  our  experiments  have 
been  conducted,  most  varieties  can  be  grown  year  after  year 
in  the  same  place  without  the  necessity  of  renewal  by  ob- 
taining seed  potatoes  from  some  other  locality.  In  fact, 
using  the  small  potatoes  from  the  preceding  crop  for  seed  is 
often  resorted  to  without  the  casual  observer  noting  any 
difference  in  the  resulting  crop.  That  poorer  potatoes  are 
actually  produced  than  would  be  the  case  if  the  best  tubers 
were  selected  for  seed  will  be  shown  later.  There  is  no 
doubt  that  "blood  tells"  with  potatoes  as  well  as  with  other 
plants  or  with  animals  and  the  proper  way  to  work  up  the 
seed  of  a  variety  of  potatoes  to  produce  the  finest  crops  is 
to  select  always  the  very  best  in  size,  shape  and  general 
quality  for  the  mother  potato.  The  fact  that  good  crops 
have  been  produced  for  several  years  by  planting  potatoes 
which  were  too  small  for  market  has  led  many  to  believe 
in  the  practice.  That  better  crops  are  actually  produced 
where  better  potatoes  are  selected  for  seed  is  shown  in  oar 
experiments  in  planting  whole  and  cut  seed.  In  each  case 
the  potatoes  planted  whole  were  small  tubers,  while  those 
cut  were  large.  In  no  instance  has  the  crop  from  the  cut  seed 
been  as  large  as  that  produced  from  the  small  potatoes 
planted  whole.  This  is  no  doubt  due  to  the  greater  vitality 
of  the  whole  potatoes,  together  with  their  ability  to  with- 
stand too  dry  or  too  wet  weather  because  better  protected  by 
their  skin  covering.  However,  in  no  case  was  there  so  large 
a  per  cent  of  the  crop  fit  for  market  from  the  small  tubers 
planted  whole  as  there  was  from  the  large  potatoes  cut  be- 
fore planting.    At  Laramie  in  1896,  79.3  percent  of  the  crop 
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from  small  tubers  of  Rural  Blush  was  marketable,  while 
86.3  percent  of  the  crop  from  large  potatoes  was  marketable. 
Of  the  Early  Rose  crop,  small  tubers  planted  whole  pro- 
duced 83.4  percent  marketable  potatoes,  while  large  tubers 
cut  produced  93.4  per  cent  marketable.  At  Wheatland  in 
1893  three  percent  less  of  the  total  yield  was  fit  for  market 
of  the  crop  from  small  potatoes  planted  whole.  At  Lander 
in  1894  about  one  percent  less  of  the  total  crop  was  mar- 
ketable from  the  small  potatoes. 

If  such  deterioration  takes  place  the  first  year  small 
potatoes  are  planted,  it  is  probable  the  difference  would  be 
much  greater  if  the  practice  of  planting  small  potatoes 
raised  from  small  potatoes  were  carried  out.  However  if 
these  small  potatoes  have  been  produced  from  planting  good 
seed  there  is  no  question  that  larger  crops  may  be  obtained 
for  a  season  or  two  by  planting  them  whole. 

WHOLE  VS.  CUT  SEED,  LANDER,  1894:— In  Table 
X.  the  crop  produced  from  twenty  pounds  of  small  potatoes 
planted  whole  is  compared  with  the  average  crop  from 
seven  different  methods  of  cutting  the  seed,  the  same 
amount  being  planted  in  each  case.*  The  yield  in  the  table 
is  the  number  of  pounds  produced  from  twenty  pounds  of 
seed.  About  one  percent  less  of  the  total  yield  was  mar- 
ketable from  the  whole  seed,  but  the  gain  in  yield  of  mar- 
ketable potatoes  from  whole  seed  is  twenty-seven  and  one- 
half  percent. 

Table  X. —  Whole  vs.  Cut  Seed,  Lander,  1894. 


WHOLE  SBBD,20  LBS 

• 

•0 

t 

V 

VARIETY. 

V 

^v 

—2 

>» 

E2 

cS 

73 

H 

Yield 
keta 

Perce 
marke 

ibs.       lbs. 

Pride  of  the  We*t 

310 

27S 

80.7 

CUT  SEED,  20  LBS. 


2 

"li 

•^ 

2 
o 

h 

lbs. 
241 


is.*'' 


« 

0   V 


lbs. 
218 


90.4 


o  a 

■J  - 


27.5 


*The  dtfTerent  ways  of  cut  tin:  the  seed  here  referred  to  are  compared  in  this  report  under 
the  heading  *'  D.flferent  Ways  of  uiting  Seed,  Ijinder,  1M94."  which  see. 
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WHOLE  VS.  CUT  SEED,  LARAMIE,  1895.— Seed  of 
the  Rose  Seedling  potato  was  selected  and  prepared  in  five 
different  ways.  One  hundred  and  thirteen  small  potatoes 
amounting  to  nine  pounds  and  three  ounces  were  planted 
whole,  and  the  same  weight  of  larger  potatoes  was  cut  in 
each  of  the  following  ways:  Cut  in  half  lengthwise;  cut 
two  eyes  to  each'piece;  cut  one  eye  to  each  piece;  and  lastly 
paivd  comparatively  deep,  the  parings  with  one  eye  on  each 
piece  planted.  As  before  stated  but  little  of  the  seed 
planted  in  1805  without  first  being  treated,  came  up.  In 
this  experiment  96  percent  of  the  potatoes  planted  whole 
came  up,  40  percent  of  those  cut  in  half  lengthwise,  5  per 
cent  of  those  cut  two  eyes  to  the  piece,  and  less  than  one 
percent  of  those  cut  one  eye  to  the  piece  or  planted  as  par- 
ings. On  account  of  the  small  number  of  plants  occupying 
the  land  the  experiment  was  abandoned  after  determining 
the  percent  of  each  which  grew. 

WHOLE  VS.  CUT  SEED,  LARAMIE,  1896.— The  great 
difference  in  the  yields  here  (see  Table  XL)  evidently  is  due 
to  planting  the  potatoes  in  ground  that  was  too  dry.  The 
dry  soil  coming  in  contact  with  the  cut  seed  drew  out  the 
moisture  and  the  most  of  it  failed  to  grow.  The  vitality  of 
the  cut  seed  which  did  grow  was  so  reduced  that  the  vines 
were  not  as  large  or  thrifty  throughout  the  season  as  were 
those  from  the  whole  potatoes. 

Table  XI. —  Whole  vs.  Cut  Seed,  Laramie,  i8g6. 
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WHOLE  V8.  CUT  SEED,  SHERIDAN,  1894.— In  Ta- 
ble XII.  are  pven  the  yields  of  ten  different  varieties  from 
whole  and  cut  seed  with  the  increase  in  yield  from  the  whole 
potatoes.  No  notes  of  the  amounts  of  seed  planted  or  of 
the  percent  of  the  crop  which  was  marketable  are  available. 
The  fields  here  are  given  in  sacks  of  one  hundred  pounds 
each.  White  Elephant  gave  a  larger  yield  from  cut  seed 
but  the  average  increase  in  the  crop  from  the  whole  seed 
is  ten  percent. 

Table  XI I. —  Whole  vs.  Cut  Seed,  Sheridan,  r8g4. 


VARIETY. 


Van^ard , 

Empire  State 
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WHOLE  VS.  CUT  8EED,  WHEATLAND,  1893.— This 
experiment,  which  is  reported  in  Table  XIII,  presents  the 
most  complete  and  valuable  data  at  hand  on  this  subject. 
The  difference  in  the  araornt  of  seed  per  acre  with  cut  and 
Tvhole  seed  is  not  ji:reat  and  as  the  hills  were  planted  about 
the  same  distances  apart  the  difference  in  weight  merely 
indicates  the  difference  in  the  size  of  the  pieces  planted. 
Practically  all  the  whole  potatoes  planted,  grew.  The  last 
column  in  tlie  table  gives  the  percent  of  the  cut  seed  wiiich 
failed  to  grow.  This  enables  the  reader  to  make  comi)ari- 
sons  between  the  whole  and  cuf  seed  where  all  of  both  came 
up.  The  wluhle  seed  was  selected  from  the  small  potatoes 
not  fit  for  market  while  the  cut  seed  was  of  average  sized 
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tubors  cut  two  eyes  to  each  piece.    Thirteen  and  six-tenths 
percent  more  potatoes  were  produced  from  the  whole  seed. 


Table  XIII.  — /%?«///f^  IVhoie  Potatoes  vs.  Cut  Seed,  Whratland,  i8gj. 
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WHOLE  VS.  CUT  SEED,  WHEATLAND,  1894.— Ta- 
ble XIV.  gives  the  amounts  of  seed  per  acre  and  the  yields 
with  whole  and  c\\\  seed  and  the  percent  of  gain  in  yield 
with  whole  seed.  The  reason  for  the  great  difference  in 
yields  between  the  whole  and  cut  seed  is  indicated  by  the 
weather  conditions  at  the  time  of  planting  the  seed.  The 
potatoes  were  planted  May  7  when  the  ground  w^as  very 
loose  and  dry.  They  were  irrigated  on  May  30  to  bring 
them  up,  but  the  most  of  them  did  not  come  up  tlil  the  mid- 
dle of  June.  I'nder  such  conditions  the  whole  seed  would 
retain  its  vilnlity  and  produce  much  better  stands  than 
seed  which  had  been  cut. 
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Table  XIV.  —  Whole  vs»  Cut  Seed,  W^heatland,  1894. 


VARIETY. 


WHOLB  SBED. 


Seed 
per  acre. 


lbs. 

Early  Rose 1562 

EarlyObio 2090 

Early  Mayflower 1240 

EarK'  Puritan 1330 

Hoffman 874 

White  Elephant 6M4 

•  Drop 7H0 

R<»eSee<ffii«» 7H« 

Empire  Sute 824 

Gov.  Rusk 760 

BillNye 714 

Late  Puritan 9S0 
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Some  experiments  were  made  upon  the  home  station 
to  see  if  some  such  substance  as  land  plaster  would  not 
keep  the  potatoes  from  drying  out  by  rolling  them  in  it 
after  they  were  cut,  but  no  results  of  value  w^ere  obtained. 
Under  our  conditions  planting  whole  seed  seems  to  insure  a 
stand  and  crop  where  cut  seed  will  dry  out  and  fail. 


DIFFERENT  METHODS  OF  CUTTING  SEED  PO- 
TATOES, LANDER,  1894.— The  test  reported  in  Table  XV. 
was  made  to  determine  which  of  the  eight  methods  of  cut- 
ting the  seed  would  produce  the  largest  amount  of  market- 
able potatoes.  The  total  yield  given  is  the  number  of  pounds 
produced  from  twenty  pounds  of  seed  of  Pride  of  the  West 
I)otatoes.  No.  1,  cutting  the  potatoes  in  quarters  length- 
wise leaving  one-fourth  of  the  seed  end  on  each  quarter, 
gave  the  best  results,  and  No.  8,  in  which  the  seed  was  also 
•quartered,  gave  the  second  best  result.  Cutting  one  eye  to 
each  piece,  first  cutting  off  the  seed  end,  gave  a  better  re- 
sult than  when  the  seed  end  was  left  on,  which  would  neces- 
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Bitate  ruttinjf  iiiuch  smaller  pieces.  When  cut  in  larger 
pieces  better  results  were  obtained  when  the  seed  ends  were 
left  on. 

Table  XV. — Methods  of  Cut  time  ^Vr//  Potatoes^  iMnJrr,  i8g4. 


TREATMENT. 


No.  1 — Cut  in  quarters  lengthwise  of  tuben.  leaving  seed  ends  on  .    . . 
No.  2— Cut  same  as  No.  1.     Treated  with  corrosive  »ubliaiate.    There 

was  no  scab  on  potatoes  from  treated  or  untreated  seed,  and 

the  treatment  seamed  detrimental 

No.  3— Small  potatoes  left  whole 

No.  4—  Cut  one  eye  to  a  piece.    Seed  end  cut  off 

No.  5— Cut  PS  nearly  ns  possible  one  eye  to  a  piece  and  seed  end  left  on 

No.  6— Cut  in  halves  lengthwise  of  tuber.     Largest  tubers  not  u»ed 

No.  7 — Cut  in  halves  lengthwise  of  tuber.    Seed  ends  cut  off.     Lai^gest 

tubers  not  used 

No.  H—  Cut  in  halves  lengthwise  and  each  half  cut  in  two  crosswise, 

leaving  seed  ends  on 
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Cuttinjf  the  potatoes  in  quarters  lengthwise  so  as  to 
leave  one-fourth  of  the  seed  end  on  each  quarter  has  been 
practiced  at  the  home  station  for  the  past  three  years  and 
where  the  seed  potatoes  are  not  too  large  this  method  of 
cutting  is  recommended. 

HEEDINd  AT  DIFFERENT  RATES  PER  ACRE, 
LANDER,  1805. — The  number  of  pounds  of  seed  potatoes 
used  is  not  given  accurately.  The  records  state  that  seed 
cut  two  eyes  to  the  piece  and  planted  sixteen  inches  apart 
in  the  row,  amounted  to  between  five  and  six  hundred 
pounds  per  acre.  Then  those  cut  the  same  and  planted 
eight  inches  apart  would  equal  twice  this  amount.  Those 
cut  two  eyes  to  each  piece  and  planted  four  inches  ax>art 
would  rse  as  much  as  a  ton  of  seed  per  acre,  and  cut  one 
eye  to  each  ])iece  and  planted  four  inches  apart  about  one- 
half  ton  per  acTe.  The  amount  of  seed  potatoes  per  acre 
will  depend  upon  the  size  of  the  pieces  and  the  distance  the 
hills  are  apart.  The  usual  seeding  is  from  four  hundred 
to  six  hundred  pounds  per  acre,  at  least  where  machines 
are  used  that  drop  the  seed  fifteen  to  eighteen  inches  apart 
in  rows  three  or  more  feet  apart.    We  believe  it  pays  to  use 


Potatoes, 


25 


more  seed  and  plant  closer  than  this.  Rows  two  and  one- 
haJf  to  three  feet  apart  allow  room  for  suffiicent  cultiva- 
tion, and  planting  so  that  hills  will  stand  eight  inches  apart 
in  the  row  does  not  seem  to  overcrowd  the  plants,  with 
most  varieties.  In  Table  XVI.  the  seed  cut  two  eves  to 
each  piece,  and  planted  eight  inches  apart,  using  about  a 
thousand  pounds  per  acre,  gave  the  best  result. 

Table  XVI.  — Ci////«^  Seed  Differentty  and  Different  Rates  per  Acre^ 


VARIETY. 

Method 

of 
cutting. 

Dis- 
tance 
apart 
in  rows. 

Yield 

per 

acre. 

Weight 

laigest 
twelve. 

Empire  Sute < 

2  eyes 
2  eyes 
2  eyes 
leye 

inches. 

16 

8 

4 

4 

/ds. 
11637 
13S24 
13192 
5049 

/ft. 

11.5 

10.0 

7.5 

7.0 

SEEDING  AT  DIFFERENT  RATES  PER  ACRE, 
WHEATLAND,  1895.— Table  XVII.  The  potatoes  were  cut 
two  eyes  to  each  piece  and  planted  May  14th.  The  land  was 
prepared  the  year  before  by  plowing  under  a  heavy  crop  of 
green  alfalfa,  so  that  the  soil  was  in  excellent  condition. 
However,  the  3'ields  obtained  were  unusually  small.  As  all 
were  treated  alike  the  results  are  comparable,  and  show 
the  effects  of  different  rates  of  seeding.  In  each  case  that 
amount  of  seed  which  produced  hills  eight  inches  apart  in 
the  rows  gave  the  largest  yields  of  marketable  potatoes. 
Where  planted  as  closely  as  four  inches  apart,  the  vines 
were  evidently  too  crowded,  as  shown  by  the  resulting  small 
percent  of  tubers  that  were  fit  for  market.  The  seed  was 
planted  eight  inches  apart  in  the  rows  upon  that  famous 
prize  acre  of  potatoes  in  the  northern  part  of  this  state, 
where  in  competition  for  the  largest  yield  over  974  bushels 
were  grown  on  a  single  acre.    (See  account  on  page  38.) 
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Table  XVII. — Diffefent  Seeding  per  Acre,  Wheatland^  ^^95- 


VARIETY 


Mammoth  Pearl 
Rose  Seedling  . . 


I 
] 


1. 

■part 
row. 

\ 

T3 

hi 

• 
5> 

oust  1 
eracra 

§2 

ai  yiel. 

ere. 

Id  mar 
le.  pot 
eracre 

cent  0 
etable. 

B  »■ 

5^ 

o« 

tt.O  p. 

•  =■* 

j;  S 

< 

H 

>• 

(£ 

Bf 

lbs. 

inches. 

lbs. 

lbs. 

lbs. 

520 

17 

4400 

3432 

78 

12.6 

rd8 

8 

6890 

5143 

79 

12.0 

910 

4 

5200 

2730 

52 

8.7 

487 

18 

3000 

3042 

78 

16.0 

ora 

8 

r375 

5605 

76 

125 

840 

4 

7575 

4166 

55 

10.0 

Upon  the  home  station  at  Laramie  the  varieties  (see 
part  II  of  this  Bulletin)  were  planted  at  the  rate  of  700  to 
1,000  pounds  per  acre.  With  average  sized  tubers  cut  in- 
to quarters  lengthweis  this  amount  of  seed  planted  the 
pieces  eight  inches  to  twelve  inches  apart  in  the  row.  Our 
comparatively  large  yields  in  1894  at  Laramie  is  explained 
by  the  fact  that  the  rows  were  only  two  feet  apart,  more 
potatoes  being  produced  on  the  same  amount  of  land  than 
when  the  rows  are  two  and  one-half  or  three  feet  apart. 
Rows  two  feet  apart  are  too  close,  as  even  at  high  altitudes 
the  plants  grow  so  large  that  it  is  difficult  to  cultivate  with- 
out injury  to  them.  In  general,  early,  small  topped  varieties 
may  be  planted  closer  together  than  later  and  larger  topped 
kinds  and  in  localities  where  the  tops  grow  large  it  will  be 
necessary  to  give  them  more  room. 
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Potatoes  at  Different  Altitudes. 


Ab  the  conditions  vary  so  materially  at  the  several  ex- 
periment farms  it  is  not  easy  to  ascertain  what  differences 
in  the  crop  are  due  to  difference  in  altitude.  The  home  sta- 
tion on  the  Laramie  Plains  is  over  3,000  feet  above  the  sub- 
station at  Bheridan,  but  Bheridan  being  farther  north  tends 
to  equalize  the  temperature  so  the  greatest  differences  in 
climate  are  in  atmospheric  pressure  and  the  range  of  tem- 
perature. The  nights  are  generally  cool  in  ail  parts  of  the 
state  and  the  greater  heat  during  the  day  at  the  lower 
places  makes  the  daily  range  of  temperature  less  at  the 
higher  altitudes.  Below  is  given  a  comparison  of  the  po- 
tato seasons  at  the  different  altitudes  with  the  mean  annual 
temperature  at  each  place.  The  dates  given  are  taken  from 
the  reports  of  potato  experiments  at  each  place  and  are 
not  infallible.  Planting  early  potatoes  for  an  early  crop 
might  be  done  before  the  dates  given,  while  planting  for 

Table  XVI 1 1,  —  Comparative  Seasons  and  Altitudes, 


Laramie,  7200  feet .  . 
Saratoga, 6000 feet.  . 
Lander,  5500  feet.... 
Wheatland.  5000  feet 
Sundance,  4500  teet . . 
Sheridan,  4000  feet  . . 


Time  of  Planting. 


May  10  to  June  1 
May  10  to  June  1 
May  1  tc  May  15 
May  1  to  May  15 
April  15  to  May  20 
May  1  to  May  15 


Time  of  Harvest. 


Sept.  20  to  Oct.  20 
Sept.  15  to  Oct   1 
Oct.  1  to  Oct.  15 
Sept.  15  to  Oct.  1 
Sept.  20  to  Oct   10 
Oct.  1  to  Oct.  15 


Time  of 
First  Killing  Frost. 


Sept.  1  to  Sept.  10 
Sept   1  to  Sept.  20 
Sept.  10  to  Sept.  20 
Oct.  1  to  Oct.  15 
Sept.  10  to  Sept.  20 
Sept.  10  to  Sept.  25 


S 


40.1 

40.4 

43.7 

49.0* 

41.3 

41.5 


•Average  of  two  years  only. 

late  shippers  might  be  done  after  the  date  indicated.  In  the 
column  giving  the  time  of  first  killing  frosts  the  time  given 
only  indicates  that  killing  frost  may  be  expected  between 
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these  dates.  It  may  come  earlier  or  later.  For  instance,  at 
Laramie  killing  frost  occurred  twice  before  September  1, 
and  one  year  it  did  not  come  till  September  23. 

The  time  between  planting  and  harvesting  the  crop  is 
almost  identical  at  each  place.  Early  varieties  ripen  and 
the  tops  die  down  before  time  of  frost,  but  the  tops  of  the 
late  varieties  usually  remain  green  until  killed  by  frost. 
As  a  rule,  a  few  varieties  have  not  fully  ripened  their  tubers 
at  Laramie,  though  all  have  been  sufficiently  ripe  to  keep 
well  through  the  winter. 

YIELDS  UPON  THE  EXPERIMENT  FARMS.— Our 
obser^^ations  have  led  us  to  believe  that  differences  in  vields 
are  principally  due  to  favorable  or  unfavorable  soil  condi- 
tions, and  treatment  of  the  crop.  We  have  not  been  able 
to  show  that  variations  in  yield  correspond  in  any 
way  with  variations  in  altitude.  However,  under  this 
head  we  publish  Table  XIX,  which  gives  the  yields 
with  average  for  each  place.  This  table  indicates 
the  comparative  crops  that  have  been  produced  in  the  dif- 
ferent sections  of  the  state,  and  I  think  a  fair  estimate  of 

Table  XIX. —  Comparative  Potato  Yields, 

I    Yield 


Laramie,  7200  feet  altitude.  . . 
Lander,  S.'iOO  feet  altitude  . . . 
Wheatland.  oOOO  feet  altitude 
Sundance,  4500  feet  altitude  . 
Sheridan.  4000  feet  altitude  . . 


H663 
9043 


15138 


Yield   ' 

Yieid 

\leld. 

1H05.   < 

180ft. 

average 

10652 

10574 

11713 

100H2 

30164 

16308 

6240 

5S96 

«HB0 

7006 

6455 

6730» 

13025 

8271 

12145 

Average  for  the  Stations 10750 


•Average  of  two  year*. 

the  average  potato  yield  for  the  state  may  be  taken  from  it. 
The  table  shows  the  average  total  yields  of  potatoes  at  the 
five  places  considered,  to  be  107  sacks  of  100  pounds 
each,  or  abort  179  bushels  per  acre.  Taking  the  percent  of 
the  total  crop  wliich  has  been  marketable  in  these  experi- 
ments the  average  yield  of  marketable  potatoes  is  about  150 
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bushels  per  acre.  The  average  yield  of  potatoes  for  the 
United  States  is  placed  at  about  100  bushels  per  acre.  (See 
tbe  Year  Book  of  the  Department  of  Agriculture  for  1895.) 
Tbe  same  report  gives  the  average  yield  in  Wyoming  for 
the  same  year  100  bushels  per  acre. 

SPECIFir  GRAVITIES  AT  LARAMIE  AND  SUN- 
DANCE.— That  there  are  some  differences  in  potatoes 
grown  at  high  and  low  altitudes  which  are  due  to  the  dif- 
ference in  altitude  and  the  consequent  climatic  conditions 
is  probable.  In  order  to  obtain  some  idea  of  the  quality  of 
-potatoes  grown  at  different  altitudes  the  specific  gravities 
of  those  varieties  raised  upon  the  Sundance  farm  and  the 
Laramie  Farm  in  1896  were  determined.  In  Table  XX  we 
have  given  also  the  percent  of  starch  as  indicated  by  the 
specific  gravities.  The  percents  of  starch  corresponding  to 
the  specific  gravities  as  given,  were  taken  from  a  table  in 
**Foods:  Composition  and  analysis,"  by  Blyth.  As  has  been 
shown  by  investigations  in  other  places,  especially  at  the 
Virginia  Station,  the  specific  gravity  of  a  potato  is  not  an 
accurate  indication  of  its  starch  content,  but  it  is  probable 
that  the  percents  given  do  not  vary  more  than  two  percent 
from  the  true  amount.*  The  specific  gravity  will  vary  with 
the  variety,  the  locality,  and  season  and  we  have  noticed 
considerable  variation  in  a  given  crop  of  the  same  variety. 
For  example,  while  selecting  heavy  seed  potatoes  for  plant- 
ing this  season  some  tubers  were  found  of  Burpee's  Super- 
ior which  had  a  specific  gravity  of  over  1.085  while  the  spe- 
cific gravity  for  this  variety  given  in  the  table  is  1.073.  In 
each  variety  as  far  as  observed  the  smaller  or  medium  sized 
tubers  had  a  greater  specific  gravity  than  the  larger  ones. 

The  conditions  at  Laramie  and  Sundance  are  notably 
different.  At  Laramie  the  rainfall  is  about  twelve  inches 
per  annum,  and  the  potatoes  are  raised  under  irrigation, 

*Also  see  •*  Principles  and  Practice  of  Agricultural  Analysis,"  by  H.  W.  Wiley. 
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while  at  Sundance  the  rainfall  is  about  seventeen  inches 
annually  and  the  crops  were  raised  without  irrigation.  The 
soils  at  the  two  places  are  also  very  different,  but  we  be- 
lieve the  difference  in  altitude  and  consequent  climate  may 
have  much  to  do  in  determining  the  specific  gravity  and 
percent  of  starch.  It  is  probable  that  the  starch  content 
of  potatoes  raised  at  high  altitudes  will  be  less  than  that 
from  lower  altitudes.  On  this  account  potatoes  raised  un- 
der irrigation,  at  least  above  6,000  feet,  must  be  most  care- 
fully and  intelligently  handled  or  they  are  apt  to  be  poor 
in  starch.  Potatoes  rich  in  starch  are  more  mealy  and  of 
better  quality  than  those  which  are  poor  in  starch.  The 
potato  crop  at  Laramie  in  1896,  on  account  of  some  climatic 
condition  or  too  much  irrigation  was  poorer  than  usual. 
Heretofore  the  potatoes  raised  upon  the  Laramie  Plains 
have  been  of  excellent  quality  and  held  in  high  esteem  by 
the  people  here  for  table  use.  Potatoes  raised  at  high  alti- 
tudes also  have  been  found  excellent  seed  for  planting  in 
other  places  as  their  vitality  and  the  change  to  which  they 
are  subjected  produce  beneficial  results,  giving  larger  yields 
and  better  potatoes. 


Potatoes. 


3f 


Table  XX. — Specific  Gravities  and  Per  Cents  Starch  at  Laramie  and 

Sundance,  i8g6. 


o 
2 

1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 
32 
33 
34 
36 
38 
37 
38 
30 
40 
41 
4& 
43 
44 
45 
46 
47 
48 
40 
50 


VARIETY. 


Acme  Seedling 

Albino 

Alexander  Prolific. . . . 

Arizona * 

Bill  Nye 

Blue  Victor 

Boston  Red 

Brownell's  Winner. . . 
Burpee's  Extra  Early 
Burpee's  Superior. . . . 
Charles  Downing  .... 

Chicago  Market 

Claries  No.  1 

Dakota  Red 

Delaware 

Early  Market 

Early  Minnesota 

Eariy  Norther 

Early  Ohio 

Early  Rose 

Early  Six  Weeks 

Early  Sunrise 

Eitrpire  State 

Freeman 

Koshkonong 

Late  Puritan 

Mammoth  Pearl 

Manitoln  Rose 

Montana  Wonder .... 
Monroe's  Seedling... 

Morning  Star 

New  Queen 

Ohio  Junior 

Ohio  Red 

Pvarl  of  Savoy 

Polaris 

Pride  of  the  West  .... 

Rted's  No.  86 

Rochester  Rose 

Rose  Seedling 

Rural  Hlush 

Rural  New  Yorker.  . . 

Snow  Drop 

St.  Patrick 

Summit 

Thornbum 

Vanguard 

White  Elephant 

White  Star 

World's  Fair 


LARAMIB. 


Specific 
gravity. 


1 
1 
1 
1 
1 


074 
088 
085 
085 
077 


Average. 


1 
1 
1 
1 
1 
1 
1 
1 
1 


087 
083 
082 
OTd 
071 
077 
084 
084 
081 


Starch, 
percent. 


.078 
.089 
.080 
079 
.075 
.076 
.076 
.090 
.071 
.078 
.074 
.087 
.083 
.074 
.082 
.084 
.081 
.061 
081 
.082 
.071 
.076 
,077 
.076 
,081 
,084 
073 
086 
,072 
080 
083 
,081 
086 
085 


1.081 


12.7 
14.5 
14.9 
14.9 
13.3 


15.4 
14.5 
14.3 
12.5 
12.1 
13.5 
14.7 
14.7 
14.1 


13.5 

15.8 

13.9 

13.7 

12.9 

13.1 

13.1 

16.0 

12 

13 

12 

15 

14 

12 

14 

14 


1 
.5 

.7 
.4 
.5 
.7 
.3 
.7 


14.1 


10. 
14. 
14.3 
12.1 


1 
1 


.1 
.3 
1 
.1 
.7 


13. 

13. 

13. 

14. 

14. 

12  5 

15.1 

12.3 

13.9 

14.5 

14.1 

15.1 

14.9 

14.1 


SIINDANCB. 


Specific 
gravity. 


109 
099 
079 
100 
092 
1.082 
1.101 
1.091 
1.095 


1.099 


1.096 
1.089 
1.096 
1.099 


1.103 
1.100 
1.102 
1.106 
1.102 
1.089 
1.091 
1.089 
1.086 
1.082 
1. 


1.095 
1.106 
1.092 
1.096 
1.124 
1.098 
1.108 
1.081 


1 
1 
1. 
1 


101 
101 

oa5 

089 


1.087 


1.089 
1.096 
1.090 
1.111 
1.089 
1.090 
1.093 

1.096 


Starch,* 
percent. 


20.1 
17.9 
13.7 
18.2 
16.4 
14.3 
18.4 
16.2 
17.1 


17.9 


17.3 
15.8 
17.1 
17.9 


18.8 
18.2 
18.6 
19.4 
18.6 
15.8 
16.2 
15.8 
15.1 
14.3 
17.9 


17.1 

19.9 

16.4 

17.3 

23.3 

17. 

19. 

14. 

18. 

18. 

14.9 

15.8 

15.4 


.7 
.9 
.1 
.4 

.4 


15.8 
17.3 
16.0 
20.5 
15.8 
16.0 
16.6 

17.8 
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Planting,  Cuftivation  and  Irrigation. 


The  months  of  heaviest  rainfall  in  Wyoming  are  May 
and  June,  which  generally  give  suflScient  water  sapply  to 
the  soil  to  bring  up  all  crops,  but  it  is  necessary  to  care- 
fully conserve  soil  moisture.  Some  seasons,  however,  may 
be  too  dry,  when  it  is  best  to  irrigate  before  the  land  is 
plowed.  The  customary  manner  of  planting  is,  first  to  well 
plow  the  land,  then  furrow  with  a  plow,  drop  the  potatoes 
and  cover  with  a  plow  or  "V."  After  planting,  the  ground 
should  be  thoroughly  harrowed.  It  is  important  that  the 
potatoes  be  dropped,  covered  and  harrowed  as  soon  as  pos- 
sible after  the  land  has  been  furrowed.  An  experiment  in 
1896  upon  the  Laramie  Farm  demonstrates  this  in  a  con- 
clusive manner.  All  the  land  was  furrowed  and  several 
varieties  were  dropped  and  covered  at  once,  before  the  soil 
had  dried  out,  on  May  18.  Two  days  later  some  varieties 
were  planted  in  the  remaining  furrows  and  after  being  cot- 
ered  the  entire  plat  was  harrowed.  Those  planted  first 
made  a  good  stand,  practically  all  the  seed  growing.  Of 
those  planted  after  the  furrows  had  dried  out  for  two  days 
only  a  few  grew,  possibly  about  ten  percent. 

The  slight  depressions  left  between  the  rows  when  po- 
tatoes are  planted  in  this  way  may  be  of  use  should  it  become 
necessary  to  irrigate  the  potatoes  up,  a  course  which  should 
never  be  resorted  to  unless  absolutely  necessary.  Another 
method  of  planting  which  is  quite  extensively  practiced 
upon  the  Laramie  Plains  is  to  drop  in  every  third  furrow 
w  hile  the  land  is  being  plowed.  The  advantage  of  retaining 
all  the  moisture  possible  is  gained  in  this  way,  but  on  the 
other  hand  the  plowing  must  necessarily  be  shallower  than 
it  otherwise  might  be,  and  unless  the  land  has  been  well 
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plowed  some  time  previously  it  is  to  be  doubted  whether 
it  is  the  best  method.  However,  where  careful  preparation 
is  given  beforehand  this  method  is  recommended. 

Where  care  is  taken  to  keep  the  soil  moist  and  in  good 
condition  it  will  rarely  be  found  necessary  to  irrigate  the 
potatpes  after  they  are  planted  to  bring  them  up. 
Where  irrigation  for  this  purpose  is  unavoidable,  shallow 
furrows  should  be  made  between  the  rows  so  that  the  land 
may  be  irrigated  rapidly  and  without  flooding.  But  little 
iwrater  will  be  necessary,  at  this  time,  and  the  less  applied 
the  less  will  be  the  cooling  effect  upon  the  soil. 

About  the  tira^  the  potatoes  are  coming  up  they  should 
l)e  harrowed,  preferably  with  the  teeth  of  the  harrow 
slanted  backward  to  avoid  cutting  the  young  shoots.  This 
is  to  kill  the  small  weeds  and  also  to  break  the  crust  form- 
ing  a  dust  mulch  on  the  surface  which  prevents  evapora- 
tion. As  soon  as  the  crop  is  nicely  up  cultivation  should 
l>egin  and  should  be  continuous  till  the  plants  are  in  bloom. 
It  is  best  to  give  level  cultivation,  not  banking  the  vines 
too  much  until  just  before  irrigation  when  it  will  be  neces- 
sary to  make  furrows  between  the  rows  in  which  to  run  the 
"water. 

The  time  to  irrigate  potatoes  and  the  amount  of  water 
to  be  applied  depends  largely  on  the  conditions  of  soil  and 
climate  and  can  only  be  determined  by  experience.  A  gen- 
eral rule  to  follow  which  will  apply  to  most  varieties  is  not 
to  irrigate  till  the  plants  are  in  full  bloom.  From  what  ob- 
servations we  have  made  on  this  point  we  are  led  to  be- 
lieve that  in  general  the  potatoes  set  about  ten  days  before 
they  begin  to  bloom.  Then  if  irrigation  begins  at  the  time 
of  bloom,  the  sets  having  been  formed,  nearly  all  the  tubers 

-will  grow  to  a  marketable  size,  while,  if  irrigated  earlier 
too  many  small  potatoes  will  be  set  on  the  vines  and  few 

"will  reach  a  good  size. 

The  first  irrigation  should  be  a  thorough  one,  com- 
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pletely  soaking  the  lower  soil.  After  irrigating  begins,  the 
soil  should  not  be  allowed  to  dry  out,  as  there  is  danger  of 
the  growth  of  the  tubers  being  checked,  and  when  wet  again, 
of  their  starting  to  set  small  tubers  a  second  time,  or  of 
sprouting  to  grow.  In  either  case  a  failure  of  the  crop 
might  result.  The  furrow  system  of  irrigation  should  in- 
variably be  practiced  with  potatoes.  Never  flood  them  or 
allow  the  water  to  reach  the  crown  of  the  plants.  After 
each  irrigation  as  soon  as  the  surface  dries  off  and  before 
it  begins  to  bake,  shallow  cultivation  should  be  given  to 
break  up  the  crust,  keep  the  land  mellow  and  a  mulch  of 
loose  soil  upon  the  surface. 

It  is  better  to  avoid  irrigating  during  hot,  sultry 
w^eather,  for  if  allowed  to  get  too  dry,  the  potato  plants  are 
weakened,  and  when  irrigated  at  such  a  time  good  condi- 
tions for  the  attack  of  fungus  diseases,  such  as  blight,  will 
prevail.  Potatoes  do  not  need  a  great  amount  of  irrigation. 
They  should  not  be  allowed  to  suffer  with  drouth,  but  while 
better  crops  are  produced  with  judicious  irrigation  the  crop 
is  often  seriously  injured  by  haphazzard  application  of  wa- 
ter. Do  not  irrigate  too  often  or  too  late.  In  the  driest  seasons 
three  or  four  irrigations  will  generally  be  suflScient  in  any 
part  of  the  state.  The  crop  should  be  developed  far  enough 
by  the  middle  of  August  for  both  irrigation  and  cultivation 
to  cease. 
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Cost  and  Profit  With  Potatoes. 


LARAMIE,  1894.— CoBt  per  acre,  including,  fertil- 
izer, fieed,  labor,  etc |50  00 

Average  yield  of  fifty  varieties, 
118.4  sacks. 

Value  of  crop  at  Ic  per  pound. .  .118  40 

Net  profit  per  acre f68  40 

LiARAMIE,  1895.— Cost  per  acre 1^5  00 

Average  yield  of  fifty  varieties, 

89.0  sacks  per  acre. 
Value  of  crop  at  ^c  per  pound. . .  44  50 

Net  profit  per  acre. . .'. %  9  50 

LARAMIE,  1896.— Cost  per  acre |31  50 

Average  yield  of  fifty  varieties, 

91.4  sacks  per  acre. 
Value  of  crop  at  ^c  per  pound. . .  47  05 

Net  profit  per  acre fl5  55 

Average  net  profit  at  Laramie  for  three  years  with 

fifty  varieties J31  15 

LANDER,  1894.— Cost  per  acre |82  50 

Average  yield  of  twelve  varieties 
from  treated  and  untreated  seed. 
86.88  sacks  per  acre. 
Value  of  crop  at  Ic  per  pound 86  8R 

Net  profit  per  acre |54  3& 

LANDER,  1895.— Cost  per  acre f33  50 

Average  yield  of  thirteen  varieties, 

66.66  sacks  per  acre. 
Value  of  crop  at  l^c  per  pound. . .  83  32 

Net  profit  per  acre |49  82 
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SUNDANCE,  1895.— Cost  per  acre |15  00 

Average  yield  of  thirty-six  va- 
rieties, 70  sacks  per  acre. 
Value  of  crop  at  }c  per  pound . .  52  50 

Net  profit  per  acre f37  50 

, WHEATLAND,  1894.— Cost  per  acre f30  50 

Average  yield  of  nineteen  va- 
rieties, 90.3  sacks  per  acre. 
Value  of  crop  at  Ic  per  lb. . .  90  30 

^■^^^^^^■■^" 

Net  profit  per  acre $59  80 

J  WHEATLAND,  1895.— Cost  per  acre $28  00 

Average  yield  of  thirty  vari- 
eties, 44.1  sacks  per  acre. 
Value  of  crop  at  ^c  per  lb 22  05 

Loss  per  acre %  5  95 

WHEATLAND,  1896.— Cost  per  acre $24  00 

Average  yield  of  forty-five  va- 
rieties, 32.2  sacks  per  acre. 
Value  of  crop  at  85c  per  hun- 
dred  27  37 

Net  profit  per  acre %  3  37 

Average  net  profit  per  acre  at  Wheatland  for  all  vari- 
eties grown  and  three  years $19  10 

The  above  estimates  of  cost  and  profit  with  potatoes  are 
based  upon  the  reports  of  the  superintendents  of  the  experi- 

,  inent  farms,  and  the  cost  given  in  most  cases  is  an  estimate 
of  the  actual  cost  of  raising  the  potatoes  grown  in  the  ex- 
periments. Where  actual  cost  is  given  it  is  high,  for  in  the 
first  place  experimentation  is  expensive,  and  in  the  second 
place  very  small  areas  were  grown,  an  acre  or  less  in  each 
experiment.    Where  small  acres  are  grown  the  cost  per  acre 

•  would  be  more  than  upon  larger  areas.  On  the  other  hand, 
the  small  areas  of  potatoes  grown  for  experiment  wonld 


Potatoes,  37 


probably  produce  larger  yields  as  a  rule  than  the  yield  upon 
larger  areas,  which  would  make  the  profit  greater.  At  Lan- 
der  in  1896  such  small  areas  were  grown  of  each  variety  that 
computing  the  yields  per  acre  was  not  justifiable^  at  least  for 
this  purpose,  so  we  have  not  made  an  estimate  of  cost  and 
profit.  The  ai)parent  large  yields  from  these  small  areas 
makes  the  profit  per  acre  amount  to  over  |150.  The  average 
yield  of  so  many  varieties  is  lower  than  the  yield  from  any 
of  the  better  kinds.  The  last  two  seasons  at  Wheatland  sev- 
tjral  of  the  varieties  either  produced  very  small  yields' olr 
failed  altogether.  Averaging  these  in  with  the  others  made 
the  yield  so  small  that  the  crop  grown  in  the  experiment  ill 
1895  cost  more  than  it  was  worth  at  the  local  market  pric^! 
The  value  of  the  crop  is  computed  from  the  yield  and  the 
local  wholesale  market  price  for  each  place  and  year.  Esti- 
mated cost  and  profit  is  not  given  at  Saratoga  or  Sheridatt, 
and  for  only  one  year  at  Sundance,  as  the  estimated  cost  per 
acre  and  market  price  of  crops  were  not  given  in  reportft 
from  those  places. 

We  believe  that  on  large  areas  the  total  expense  of  rais- 
ing and  marketing  a  crop  of  pototoes  under  irrigation  should 
not  ordinarily  exceed  thirty  dollars  per  acre.  Taking  our 
indicated  average  yield  of  150  bushels  per  acre  and  an  aver- 
age price  of  one-half  cent  per  pound,  gives  an  average  net 
profit  of  fifteen  dollars  per  acre.  The  relation  of  potatoes  to 
other  crops  on  the  farm,  their  place  in  the  rotation  of  crops, 
and  the  favorable  condition  in  which  the  soil  is  left  by  po- 
tatoes, together  with  a  net  profit  of  fifteen  dollars  or  more 
per  acre,  gives  them  a  high  rank  among  our  field  crops.* 

*For  estimates  of  cost  and  profit  with  wheat  in  Wyoming,  see  bulletin  No.  2.>.  Wyoming 
Station. 
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A  Famous  Authentic  Yield  of  Potatoes  in  Wyo- 
ming and  How  It  Was  Obtained. 


In  answer  to  a  letter  to  Mr.  Herbert  Myrick,  editor  of 
that  standard  and  progressive  agricultural  paper,  the 
''*Amerioan  Agriculturist/'  we  have  received  the  following 
account  of  a  prize  acre  of  potatoes  grown  upon  the  farm  of 
Mr.  Hturgis,  in  1890.  Mr.  Bturgis'  farm  is  situated  upon  the 
^^Little  Piney"  creek  in  the  northern  part  of  the  state.  On 
account  of  its  authenticity  and  value,  along  with  the  infor- 
mation in  regard  to  methods  of  planting  and  raising  pota- 
toes, and  to  make  it  a  matter  of  history  in  the  state,  the 
statement  9s  received  is  published  in  full.  ^  The  account  ap- 
jpeared  in  **The  American  Agriculturist"  for  December,  1890. 

"THE  FIRST  PRIZE  CROP." 

"T^'/iere  it  was  grown. — BuffaJo,  in  northern  Wyoming, 
Johnson  County,  about  latitude  44J  degrees,  has  the  honor 
of  growing  the  greatest  potato  crop  on  record  and  of  cap- 
turing the  American  Agriculturist  first  prize  of  f250  for  the 
largest  yield  of  potatoes  on  one  measured  acre  in  1890,  also 
a  like  prize  offered  by  special  act  of  the  Wyoming  Legisla- 
ture to  the  man  who  would  bring  the  American  Agricult- 
urist grand  prize  to  that  enterprising  territory. 

"The  Contest  Acre  was  a  rich  sandy  loam,  in  its  native 
«tate  bearing  a  heavy  growth  of  blue-stem  grass,  naturally 
dry,  and  worth  about  |20  per  acre.  The  virgin  soil  was 
broken  up  for  the  first  time  in  the  spring  of  1888,  when  it  was 
planted  to  vegetables,  without  cultivation.  In  1889  it  was 
In  garden  crops,  worked  with  a  cultivator  and  shovcJ  plow, 
but  no  manure  of  any  kind  was  ever  applied  to  it.  It  was 
plowed  April  7, 1890,  six  to  eight  inches  deep,  with  a  Bradley 
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snlky  plow  and  three  horses,  taking  one  man  half  a  day. 
April  14  it  was  thoroughly  harrowed  by  the  Perfect  harrow, 
drawn  by  three  horses.    It  was  marked  out  in  furrows  two 
and  one-half  feet  apart  and  six  inches  deep,  made  by  the 
sulky  plow,  the  sets  being  dropped  eight  inches  apart  in 
the  row,  making  22,800  hills  on  the  acre.    The  planting  was 
done  by  one  man  from  May  7  to  14,  the  ground  damp  and  in 
^ood  growing  condition,  but  after  that  there  was  no  more 
rain.    The  seed  was  all  dropped  and  covered  by  hand.    A 
tbin  board  three  inches  wide,  with  three  two-inch  holes 
eight  inches  apart  and  eight  inches  from  each  end  being 
tts^  to  drop  by.    The  seed  was  covered  two  inches  deep 
'with  a  garden  rake.    When  the  potatoes  came  up,  more  earth 
Tvas  raked  into  the  trench  so  as  to  almost  cover  the  plant. 
The  potatoes  were  cut  with  one,  two  and  three  eyes  to  a  set, 
the  piece  being  as  large  as  the  potato  would  admit  of;  1,560 
pounds  of  seed  were  used.     About  one-half  the  acre  was 
planted  with  the  Early  Vermont  variety  the  rest  being  Man- 
hattan, Rural  New  Yorker  No.  2,  and  three  of  Mr.  Sturgis' 
own  seedlings.     The  largest  and  best  seed  was  selected 
from  fifty  bushels,  but  fully  3,000  hills  did  not  come  up,  and 
were  not  replanted,  as  it  was  so  late.    In  digging  Mr.  Stur- 
gis  found  sets  that  were  still  sound  and  had  never  sprouted, 
and  recommends  to  cut,  plant  and  cover  potatoes  the  same 
day,  covering  as  fast  as  dropped, — as  important  suggestion 
in  so  dry  a  climate.    The  seed  was  all  of  his  own  raising. 

''Irrigation. — The  crop  was  fairly  up  June  12  when  both 
soil  and  air  were  cool  and  dry.  The  single  plow  was  run 
through  the  furrows  on  one-half  the  acre  on  June  18,  a  man 
with  a  hoe  following  and  pulling  the  soil  away  from  any 
plants  that  were  covered,  and  pulling  and  cutting  all  weeds. 
Five  days  later  the  balance  of  the  acre  was  gone  over  in  the 
same  way.  On  July  5  it  was  plowed  out  again,  and  July  7 
was  hoed  and  hand-weeded.  On  this  day  about  one-third 
of  the  acre  was  irrigated,  and  by  July  8  the  whole  acre  had 


40  Wyoming  Experiment  Station. 

been  thoroughly  watered  by  irrigation.  It  was  irrigated 
twice  a  week  until  July  29,  the  weather  being  very  dry,  with 
no  rain  whatever. 

"jT/ie  Harvest, — On  August  30  Mr.  Sturgis  notified  the 
American  Agriculturist  that  he  should  be  ready  to  harvest 
his  crop  in  the  course  of  a  fortnight  or  so.  He  began  the 
work  September  17,  using  a  common  twelve-inch  Moline 
plow.  One  row  on  each  side  was  plowed  and  the  tubers 
picked  up.  Then  two  men  with  four-tined  forks  went  over 
and  forked  out  any  potatoes  that  were  covered  up.  Then 
two  more  rows  were  plowed  and  worked  in  the  same  way. 
About  six  days  were  occupied  in  harvesting,  two  men  dig- 
ging and  three  men  picking  up.  The  tubers  were  put  in 
sacks  containing  110  to  140  pounds,  set  in  a  wagon  and 
hauled  to  the  cellar,  where  they  were  weighed,  on  tested 
platform  scales,  as  taken  from  the  wagon,  and  then  emptied 
into  the  bins  in  the  cellar.  An  accurate  tally  was  kept  of 
all  weighings  and  of  the  weight  of  the  sacks.  They  were  no 
other  potatoes  planted  within  eighty  rods  of  the  prize  acre, 
Mr.  Sturgis  says  the  quality  of  the  potatoes  could  not  be 
surpassed  in  any  way.  They  were  not  scabby,  but  were 
smooth,  sound,  and  fine  in  every  respect  except  from  two 
places  on  the  acre,  where  the  water  stood. 

"The  total  yield  was  58,488  pounds  or  974  bushels  and 
forty-eight  pounds.  Of  these  50,320  pounds,  or  838  bushels 
and  forty  pounds  were  merchantable  tubers,  and  8,168 
pounds,  or  136  bushels  and  eight  pounds  were  small  and  un- 
merchantable. An  average  bushel  of  the  larger  size  con- 
tained 102  tubers,  and  of  the  unmerchantable  there  were 
462  potatoes  in  one  bushel.  The  acre  was  measured  May  17, 
by  J.  B.  Mernardi,  a  sworn  surveyor  of  Buffalo,  in  the  pres- 
ence of  W.  J.  Thom  and  Sydney  Sturgis.  The  harvesting 
was  done  in  the  presence  of  T.  J.  Keeser,  J.  M.  Bennett,  and 
Sydney  Sturgis,  who,  with  the  contestant,  William  J.  S. 
Sturgis,  swore  to  the  truth  and  accuracy  of  the  harvesting 
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in  every  respect  before  N.  L.  Andrews,  Notary  Public  and 
United  States  Commissioner,  of  Buffalo.  The  surveyor'a 
certificate  is  sworn  to  before  John  T.  Martin,  Notary  Public. 
The  dimensions  of  the  acre  are  330  by  132  feet,  containing^ 
just  43»500  square  feet. 

"The  first  prize  of  |250,  offered  by  the  "American  Agri- 
culturisf'  for  the  largest  yield,  is  therefore,  awarded  to  Will- 
iam J.  S.  Sturgis,  of  Buffalo,  Wyoming,  who  is  also  entitled 
to  1250  appropriated  for  this  purpose  by  the  Wyoming  Leg- 
islature. His  crop  has  certainly  paid  him  handsomely.  Hi» 
expenses  were  as  follows:  Interest  on  vaJue  of  land,  fl.20; 
plowing,  f2.00;  harrowing,  f2.00;  furrowing,  fl.OO;  value  of 
seed,  |15;  cultivating,  $5.00;  irrigating,  fS.OO;  harvesting, 
f40;  total,  $74.80. 

"Mr.  Sturgis  is  selling  the  crop  at  ninety  cents  per 
bushel,  or  |754.80  for  the  838  2-3  bushels  of  marketable  tu- 
bers; the  small  potatoes  at  twenty -five  cents,  are  worth  $34,. 
making  total  receipts  of  $788.80.  Deducting  the  expenses,, 
we  have  $714  as  the  net  profits  on  this  first  prize  acre,  ex- 
clusive of  prizes." 


II. 


VARIETY  TEST. 


There  are  so  many  varieties  of  potatoes  commonly 
l^rown  that  the  limited  number  we  have  investigated  can 
not  be  called  an  extensive  variety  test.  Fifty  sorts,  mostly 
well-known  kinds,  were  selected  in  the  spring  of  1894  and 
have  been  grown  for  three  seasons.  Not  all  of  these  varie- 
ties were  planted  upon  each  of  the  sub-stations  though  at 
Sheridan  a  larger  number  of  kinds  have  been  grown.  Grow- 
ing so  many  varieties  has  given  more  trustworthy  results  in 
the  various  experiments  and  has  afforded  better  opoprtunity 
for  the  study  of  potatoes  under  our  widely  differing  condi- 
tions. Growing  the  varieties  for  three  consecutive  seasons 
has  enabled  us  to  determine  the  more  valuable  kinds  and 
has  largely  eliminated  the  effects  of  variations,  which  would 
•decrease  the  value  of  the  data  by  making  it  more  unreliable 
if  they  were  only  grown  a  single  season.  The  varieties  have 
been  arranged  in  the  tables  in  the  order  of  their  yields,  put- 
ting those  first  which  yielded  the  largest  crops.  In  general 
it  may  be  stated  that  any  of  those  varieties  which  stand 
near  the  top  of  the  average  tables  for  each  farm  will  give 
satisfaction  in  the  section  of  the  state  represented  and  can 
be  recommended  for  general  planting.  As  a  rule  the  early 
varieties  do  not  yield  as  large  crops  as  medium  or  late  kinds 
and  this  should  be  kept  in  mind  when  studying  the  tables. 
The  dates  that  the  tubers  are  ready  for  market  and  the  con- 
dition of  the  vines  at  time  of  frost  indicate  whether  the  va- 
riety is  early  or  late.  It  is  of  interest  to  note  the  difference 
in  yield  of  the  same  variety  in  different  years.    For  example 
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the  Bill  Nye  gave  the  largest  yield  in  1895  at  Laramie  and 
stands  at  the  top  of  the  table  for  that  year,  while  in  1896 
It  is  number  29  in  the  list.  On  this  account  the  average  ta- 
bles will  be  of  the  greatest  practical  value. 


i^^^:mie^. 


Tables  XXI  and  XXII  give  the  varieties  grown  at  Lara- 
mie in  1891,  1892,  and  1893.  The  yields  of  these  years  are 
not  averaged  in  with  the  yields  of  1894,  1895  and  1896  in 
table  XXVI.  The  tables  are  self-explanatory.  The  yields 
given  are  of  marketable  potatoes  expressed  in  sacks  of  100 
pounds  each.  This  was  done  because  in  Wyoming  farm 
crops  are  almost  always  bought  and  sold  by  the  hundred 
pounds.  The  yields  given  in  sacks  may  easily  be  converted 
into  pounds  or  bushels  if  desired.  Wherever  we  have  used 
the  term  bushel  in  this  bulletin  a  bushel  of  sixty  pounds  is 
meant. 

In  1894,  the  first  year  the  varieties  were  grown  at  this 
altitude,  nearly  half  of  them  did  not  come  into  bloom.  Some 
of  them  produced  buds  which  were  abortive,  and  fell  off 
without  opening.  In  1895  only  about  one-fourth  of  the  va- 
rieties failed  to  blossom  and  in  1896  about  one-eighth  of  the 
total  number  failed  to  open  their  buds.  In  1896  also  many 
more  of  the  varieties  ripened  their  tubers  than  in  1895.  It 
would  seem  that  they  have  been  adapting  themselves  to  our 
conditions  and  that  growing  them  a  number  of  years  in  the 
same  place  causes  potatoes  to  become  acclimated.  The  va- 
rieties were  all  grown  under  the  same  conditions  and  treated 
alike.  In  1894  and  1895  seed  at  the  rate  of  1,000  pounds  per 
acre  was  used  and  in  1896  seed  at  the  rate  of  700  pounds 
per  acre  was  used.  Each  year  planting  was  done  be- 
tween May  9th  and  13th.  In  1894  the  rows  were  two  feet 
apart  and  in  '95  and  '96  two  and  one-half  feet  apart. 
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Table  XXI. — Potatoes,  Laramie,  i8gi. 


o 

1 

2 
3 

4 
5 
6 
7 
8 


VARIETY. 


Early  Rom  .  .  .  , 
Beauty  of  HebroD  . 
Chicago  Market. 
California  Rose  .  , 
Mammoth  Prolific 
Rose  Seedling.  .  , 
White  Elephant .  , 
Mammoth  Pearl  .  , 
E^ly  Puritan  .   . 


TotaJ  Yield 

per  acre 

in  sacks  of 

1  cwt. 


.0 

.8 

.8 
I 

.0 
54  0(?> 
48.2 
44.3 
43.2 


75. 

68. 

66. 

90 

54. 


I 


Percent 
marketable 


91 

87 
70 
80 

88 

2 

77 

78 


Yield 
marketable 

per  acre 

in  sacks  of 

1  cwt. 


< 
2 
1 


68. 

50. 

5«. 

41.6 

43.2 

47  6(?) 

46.7 

34.8 

32.8 


Table  XXII. — Potatoes,  Laramie,  iZg2  and  i8gj. 


VARIETY. 


Polaris 

Early  Maine  .   . 
Early  Rose.    .   . 

Mogul 

Empire  State.    . 
Pride  of  America 
Early  Minnesota 
Early  Ohio. .  .   . 
Pink 


Yield  per  acre 

in  sacks  of  1  cwt. 

1802 

1803 

174 

6.7 

165 

12.6 

164 

10.4 

157 

16.0 

150 

13.9 

116 

7.0 

114 

20.2 

33.5 

35.6 

VARIETY. 


Yieid 
per  acre 


m 
ofl 
VSR. 


Beauty  of  Hebron 6-6 

California  Rose 8.9 

Smooth  Blue :  31.9 

Clark's  No.  1 35.5 

Eariy  Puritan 

White 


4.1 
26  0 

White  Elephant :    16!6 

Snow  Drop 16.6 
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Table  XXIII. — Potatoes,  Laramie,  18^4, 


VARIETY. 


o 
2 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

ao 

31 
32 
33 
34 
35 
36 
37 
38 
30 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


Chas  Downing.  .  .  . 
Monroe's  Seedling  .  . 
Early  Norther.  .  .  . 
Barpee's  Superior  .   . 

Blue  Victor 

Delaware 

Montana  Wonder  .   . 

Koshkonong 

Boston  Red 

Rochester  Rose  .  .  . 
Manitoba  Rose.  .  .  . 
Early  Minnesota.  .   . 

Rural  Blush 

Late  Puritan  .... 

Bill  Nye 

Arizona  

Pearl  of  Savoy.  .  .  . 
Alexander  Prolific  .  . 
Rose  Seedling .... 
Empire  State  .... 
Morning  Star  .... 
Pride  of  the  West  .   . 

Thombum 

World's  Fair 

Early  Rose 

Snow  Drop 

Early  Sunrise  .... 

Ohi«  Junior 

St.   Patrick 

Brownell's  Winner.  , 
Chicago  Market  .  .  . 
Clark's  No.  1  ...   . 

White  Star 

Freeman 

Rural  New  Yorker.  . 

Vanguard 

Burpee's  Extra  Eariy 
Mammoth    Pearl.  .    . 
Elarly  Six  Weeks.  .   . 
Early  Market .... 

Polaris 

Reed's  No.  86.   .   .    . 

Albino 

Acme  Seedling.  .   .    . 

Summit 

Ohio  Red 

Dakota  Red 

Early  Ohio  ..... 
New  Queen  ..... 
White  Elephant  .   .   . 


of   tops 
ftrost. 

er  cent  marketa- 
ble. 

irketable 
in  sacks 

1 

In  bloom. 

II 

o  « 

Hi 

•s 

h 

U 

CU 

> 

^ 

lbs. 

July  17 

Ripe 

05 

313 

2.7 

..    17 

Green 

.  06 

220 

3.6 

••    10 

<< 

06 

219 

3.0 

"    17 

t« 

95 

212 

3.6 

•'    17 

Ripening 

06 

199 

6.3 

Green 

05 

185 

4.2 

<a 

96 

173 

5.2 

(t 

04 

166 

3.7 

Ripening 

87 

163 

2.3 

••    17 

Green 

00 

161 

2.5 

•'    17 

f« 

88 

150 

2.7 

•'    17 

«• 

89 

155 

2.5 

"    17 

•( 

01 

1% 

3.7 

"    17 

•< 

93 

154 

4.3 

"    10 

<( 

00 

146 

3.1 

"    17 

«> 

91 

145 

3.2 

"    10 

(< 

87 

141 

2.6 

"    10 

(< 

92 

140 

4.3 

Ripening 

05 

138 

3.2 

Green 

88 

138 

2.3 

•'    17 

<> 

91 

133 

2.7 

it 

95 

129 

2.7 

"    17 

Ripe 

87 

127 

2.2 

Green 

05 

U25 

3.0 

"    17 

a  a 

91 

124 

3.5 

".17 

fa 

89 

123 

3.0 

"    17 

<« 

as 

120 

2.2 

Ripe 

03 

118 

2.6 

*•    10 

Green 

91 

115 

3.5 

(• 

M 

106 

2.2 

•*    10 

af 

80 

102 

4.0 

..    17 

aa 

84 

101 

1.7 

«•    10 

tf 

01 

100 

3.0 

ff 

78 

97 

2.2 

Ripening 

91 

95 

3.2 

"    17 

Ripe 

82 

89 

1.5 

.*    17 

ft 

QO 

87 

2.3 

Green 

93 

70 

4.1 

Ripe 

01 

74 

1.7 

aa 

01 

72 

2.2 

fa 

rtfr 
1  i 

66 

1.7 

<( 

84 

60 

1.5 

af 

88 

45 

2.2 

**    17 

fa 

61 

37 

3.0 

..    17 

Green 

48 

36 

2.9 

Ripe 

50 

26 

2.1 

Gieen 

51 

18 

2.0 

Ripe 

61 

17 

1.8 

Ripening 

38 

11 

1.3 

"    17 

•  « 

3.3 

46 
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Table  XXIV.— /%»/a/i?«,  Laramie,  iSgs- 


o 


1 
2 
3 

4 
5 

6 

*• 
t 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2ft 

26 

27 

2K 

29 

30 

31 

.12 

:« 

3ft 
3(S 
37 

38 

:t9 

40 
41 
42 
4:3 
44 
4ft 
46 
47 
48 
40 
50 


VARIETY. 


Bill  Nve 

Rural  Bluih 

Morning   Star 

Pride  of  the  West  .   .    .   . 

Ko«hkooonf^ 

Chat.  Downing 

Alcxender   Prolific  .    .    . 

Delaware 

Blue  Victor 

Manitoba  Rote 

Late  Puritan 

Clark's  No.  i 

Pearl  of  Savoy 

Early  Sunrise 

Burpee's  Superior.  ,    .    . 
Brownell's  Winner  .    .    . 

White  Star 

Boston   Red 

St.   Patrick . 

Montana   Wonder.  .    .    . 

Arizona 

Monroe's  Seedling  .    .    . 

Early  Northern 

Early  Rose 

Mnmrnoth  Pearl 

Chicago   Market  .    .    .    . 

Acme   Seedling 

Sununit 

Earlv'   Minnesota  .    .    .    . 

Worlds  Fair 

Burpee's  Extra  Early  .    . 

Rochester    Rose 

Empire  Stale 

Rose  Seedling 

Dakota  Red 

Vanguard 

While  Elephant 

Albino 

Snow  Drf>p      

Reed's  No.  86 

New  Queen 

(Jhio  Junior 

Early  Six   Weeks  .... 

Ohio   Red 

Early   Market 

Thombum 

Early  Ohio 

Freeman 

Polaris 

Rural  New  Yorker  .   .    . 


Date  of 

first 
bloom. 


July  27 
"  22 
••  27 
••  29 
Aug.  0 
July  30 
••    25 


«. 

23 

<• 

19» 

<« 

27 

•« 

31 

<« 

29 

•  t 

31 

<« 

31 

.« 

30 

<< 

30 

•  « 

27 

<  I 

19* 

Aug 

.  3 

July 

31 

•< 

29 

Aug 

.   9 

<< 

9 

July  31 

Aug 

.12 

July  23 

.4 

lti» 

••    31 

Aug.  12 
••      3 
'•      3 
"      5 
July  22 
I  .Aug  20 
July  31 
I  Ang  12 
I  July  22* 
Aug.   3 
i  July  31t 
••    30t 

"  2:j* 

I  Aug.  s: 

July  22* 
I  Au<.  ftt 
July  25 
Aug.  12 
'  July  25 
i  Aug.  12 
'       •      9 


Blanaritj 
of 


Noc  ripe 


•  • 

<« 
M 

«* 


Ri|»e 


Noc  ripe 
Ripe 
Noc  ripe 


Ripe 
Noc  ripe 
Ripe 
Noc  ripe 


Ripe 

Noc  ripe 

Ripe 

• . 

Not  ripe 

Ripe 
Noc  ripe 


Ripe 
Noc  ripe 
Ripe 
Noc  ripe 


Ripe 

Not  ripe 
«. 

i« 

*« 


*Date  of  first  bud  and  length  of  vine  on  same  day. 
fBuds  abortive,  and  date  when  length  of  vine  was  taken. 
iNo  buds. 


Table  XXV.— Potatoes.  Laramie. 


Empire  Stal 
Summit.  . 
Earlv  Ncinl 

-.rilOH.  . 
jirl,  Siijri 


Freeman 


is 

^1 

?1 

1 

1 

■1 

Pi 

I 

Gtmi 

«R- 

"r 

0  [  ;; 

M.S 

i8.a 

" 

2  1    •; 

" 

t»,0 

ft4.4 

«'? 

t't 

\Vz 

%l 

S3, 7 

OS. 3 

(Tin 
91.4 

S:) 

!S 

\ 

flB.B 

Not  ripe 

a-  'Ripe 

01  1? 

Ripe 

S:; 

m:s 

Hex  ripe 

« 

■' 

»,7 

as. a 

1.1 

Ripe 

48 
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Table  XXVI. — Potatoes,  Laramie,     Average  of  three  years'  crops. 


o 


1 

2 
3 

4 
6 
6 
7 
8 
9 
10 
U 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
2& 
26 
Zi 
28 
29 
30 
Si 
4C 
33 
34 
36 
'^ 
37 
■38 
39 
40 
41 
42 
43 
44 
45 
4/6 
47 
48 
49 


Chaa.  Downing 

Delaware 

Burpee's  Superior 

Blue  Victor 

Early  Norther 

Morning  Star 

Manitoba  Rose 

Alexander  Prolific 

Monroe's  Seedling 

Boston  Red 

Koshkonong 

Bill  Nye 

Pearl  of  Savoy 

Montana  Wonder  .   .   .   .  ^ 

Arizona  

Rural  Blush 

St.  Patrick 

Elarly  Sunrise 

Late  Puritan 

Empire  State 

Clark's  No.  1 

Early  Minnesota 

Rochester  Rose 

Early  Rose 

Pride  ol  the  West 

Brownell's  Winner 

Mammoth  Pearl 

White  Star 

Snow  Drop 

Chicago  ^larket 

WorlcTs  Fair 

Rose  Seedling 

Burpee's  Extra  Early.    .    . 

Thomburn 

Ohio  Junior 

Freeman 

Summit 
Reed's  No.  86 
Early  bix  Weeks 
Albin* 

Rural  New  Yorker 
Elarly  Market 
Acme  Seedling 
Polaris 
Vanguard 
New  Queen 
Dakota  Red 
Early  Ohio 
Ohio  Red 
White  Elephant 


M! 

s 

o 

« 

«  " 

u 

^  • 

•o  "«« 

■B  » 

H 

1! 

rii 

>  B 

< 

«< 

< 

Jfc. 

185.3 

80.8 

«.• 

153.1 

91.4 

6.1 

150.0 

80.6 

6^ 

142.8 

02.5 

m:t 

141  8 

90.2 

t.8 

134.7 

90.0 

tA 

132.0 

97.8 

S.4 

120.9 

89.8 

r? 

120.2 

89.6 

e.3 

127.9 

87.6 

s.s 

127.5 

92.3 

t.i 

126.1 

87-8 

7.4 

123.2 

90.6 

T.3 

120.9 

04.4 

S.$ 

117.1 

88.3 

6.7 

115.7 

87.1 

6.6 

113.4 

90.9 

7.7 

111.4 

».2 

6.4 

110.4 

•88.9 

T-7 

109.7 

87.7 

6.5 

108.5 

83.3 

5.6 

106.2 

84.7 

5.3 

105.8 

90.1 

6.2 

104.7 

88.3 

6.8 

104.0 

92.0 

6.3 

99.8 

86.9 

6,2 

99.1 

90.5 

8.4 

97.5 

80.7 

5.8 

95.6 

82  1 

6.3 

92.5 

87.3 

7.9 

905 

80.8 

5.4 

90.4 

93.2 

6.9 

89.9 

85.7 

4.7 

88.1 

85.1 

5.3 

83.9 

92.1 

5.5 

79.6 

73.3 

4.7 

7>{.5 

752 

6.3 

76.3 

84.2 

5.3 

724 

87.8 

4.5 

71.5 

82  4 

4.9 

69.7 

88.2 

5.4 

60.3 

88.6 

5.4 

64.5 

79. 8 

5.S 

61.7 

78.6 

a.2» 

61.3 

84.9 

3.9 

56.5 

«5.7 

4.2 

48.4 

62  3 

4.4 

4;).  5 

78.1 

4  1 

42.6 

73.6 

5.0 

86.8t 

83. 2t 

4.1t 

•Average  for  two  years.  • 

t Average  for  two  years.    In  1804  the  total  yield  of  White  Elephant  was  168.4  sacks. 
per  cent  marketable  was  not  taken.    Assuming  the  per  cent  marketable  to  be  80,  wfaicfa  ia  below 
Its  average,  this  would  place  this  variety  No.  m  in  tne  list. 
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Tables  XXVII  to  XXXI  inclusive  give  the  results  with 
the  varieties  grown  for  four  years.  In  1893  the  yields  given 
are  averages  from  two  different  plats.  (See  potatoes  on  dif- 
ferent soils  at  Lander,  page  6.)  The  rows  were  three  and 
one-half  feet  apart  and  the  seed  was  dropped  twelve  inches 
apart  in  the  rows,  the  seed  was  cut  leaving  from  one  to  four 
eyes  to  each  piece  and  planted  at  the  rate  of  from  300  pounds 
to  400  pounds  per  acre.  They  were  irrigated  four  times. 
On  August  29th  a  heavy  rain  fell  which  kept  the  ground  so 
wet  that  the  potatoes  did  not  fully  ripen.  The  largest  twelve 
tubers  from  the  twelve  varieties  weighed  eighteen  pounds. 

In  1894  the  potatoes  were  planted  May  4th  and  5th  at 
rates  of  from  364  to  572  pounds  per  acre.  The  crop  was  in- 
jured somewhat  by  the  "Utah  Crickett." 

In  1895  the  potatoes  were  cut  two  eyes  to  the  piece  and 
-were  planted  at  the  rate  of  from  500  pounds  to  600  pounds 
per  acre. 

In  1896  twenty  of  the  varieties  were  grown  from  seed 
sent  from  the  Laramie  farm.  Only  a  small  amount  of  each 
variety  was  grown,  hardly  enough  to  warrant  the  computing 
of  yields  per  acre.  The  varieties  grown  from  Laramie  seed 
produced  larger  average  yields  than  those  from  home  grown 
seed.  Those  kinds  of  which  seed  was  furnished  from  Lara- 
mie are  indicated  in  the  table  by  asterisks.  Table  XXXI 
gives  the  averages  of  all  those  varieties  which  were  grown 
for  four  years. 
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Table  XKVW^-^LofuUr,  i8^j. 


o 

1. 

2. 
3. 
4. 

5. 
6. 


VARIETY. 


Late  Puritan .  — 
Early  Puritan  — 
Elarly  Mayflower 

Snow  'Drop 

White  Elephant 
Empire  Sute  . . . 


Yield 

in  sacks 

il 

of  1  cwt. 

1 
o 

each. 

2 

228.0 

-    7 

225.2 

R 

219.5 

9 

SAX). 3 

,  JO 

199.0 

11 

190.3 

12 

VARIETY 


Yield 
in 

cadi. 


Beauty  of  Hebron 186.6 

Pride  of  the  West 141.5 

Early  Rose ■  ISJ.l 

Jumbo i;»  4 

BillNye I  129  2 

Vanguard I  65  4 


Table  XXVIII.— Z^ir^rfr,  18^4- 


o 
2 


1. 
2. 
3. 
4. 
ft. 
6. 

8. 

9. 
10. 
11. 
12. 


VARIETY. 


Date 

Ma- 
tured 

ripe. 

: 

in 
days. 

Elarly  Mayflower Oct.  H 

White  Elephant  i  Oct  8 

BillNye Oct.  8 

Beauty  of  Hebron Oct.  8 

Empire  State    Oct.  8 

Jumbo Oct  8 

Early  Rose Aug. 

Eariy  Puritan Aug. 

Late  Puritan Oct. 

Triumph I  Oct 

Snow  I)rop Oct- 

Vanguard I  Oct. 


3 
15 

8 

8 
8 
8 


Yield 
i>er  acrt 
in  sacks 
of  1  cwi. 

each 


Weight 

of 
largest 
twelTC. 


Ihs. 

150 

I44.S 

75 

150 

1100 

11.0 

150 

106.8 

7  5 

1.% 

WD 

K  5 

150 

s? 

H.O 

150 

100 

91 

76.6 

7.5 

103 

73. .> 

7.5 

150 

73.2 

8  0 

irio 

605 

8.5 

liiO 

600 

7  5 

I.'jO 

».5 

7.5 

Table  XX\X.—Land^,  /8gs- 


o 


1. 

2. 

3. 

4. 

5. 

6. 

I . 

8. 

0. 
10. 
11. 
12. 


VARIETY. 


Date 

in 
bloom. 


Late  Puritan 

White  Elephant . . . 

Triumph 

VanKuard. 

Early  Ro^e 

Early  Puritan 

Empire  State 

Bill  Nve 

Early  Mayflower.  . 

Jumoo 

Beauty  of  Hebron . 
Pride  of  the  West . 


July  11 

••  11 

"  16 

•'  11 

•'  11 

"  11 

••  16 

"  16 

•'  11 

"  16 

"  11 

"  31 


Date 
ready 

for 
market. 


7 
5 


Ma- 
tured 
I       in 

.  day*. 


July 

21 

«• 

20 

Aug. 

8 

July 

20 

•< 

15 

•< 

20 

Aug.  12    1 

•• 

15 

•< 
<      .1 

1 
1^ 

Yield 
per  acre 
in  sacks 
of  1  cwt. 


We^t 

irgcst 

felTe. 


U 
tw 


144 

198.1 

145 

181).  H 

144 

134.7 

145 

132.1 

HI 

112.0 

116 

110.3 

144 

108  5 

144 

860 

144 

TO.8 

144 

63.9 

144 

53.5 

144 

43.3 

25.0 

^^»  ■ 

14. 
17 
14. 
16.8 

9.0 
11 

9. 
15 


0 
.0 

0 
.0 


.0 
.0 
0 
.5 


10.5 


Potatoes. 
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Table  XXX^—Lamiifr,  i8g6. 


o 

2; 


1 

2. 

3. 

4. 

5 

6. 

7. 

8. 

9. 
10. 
11 
12. 
J3. 
14 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

2a. 

23. 
24. 
25. 
26 
27. 
28. 
29. 

:«. 

31 
32. 


o 
5S 


1 
2 

5; 

4 

5 

6 

7 

8. 

9. 

10. 

11 

12. 

13. 


VARIETY. 


Mammoth  Pearl*. . . . 

New  Queen* 

Arizona* 

Brownell's  Winner*. 
Early  Minnesota*... 

Delaware* 

Koshkonong* 

Dakota  Red* 

Blue  Victor* 

Albino* 

Early  Puritan 

Triumph 

Early  Market* 

Early  Mayflower 

Manitoba  Ruse*  . . . , 

Boston  Red* 

White  Elephant 

Ohio  Red* 

Early  Norther* 

EUirly  Rose 

Early  Six  Weeks*.,. 

Jumbo 

Alexander  Prolific*  . 

Idle  Puritan 

BillNye.. 

Chicago  Market*. . . . 

Acme  Seedling* 

Chas  Downing* 

Beauty  of  Hebron   . . 

Snow  Drop 

Pride  o(  the  Wes^i  . . . 
Vangu.«rd 


Date 

tubers 

set. 


June  23 

•'    23 

"    24 

July    1 

June  23 

July    1 

"       1 

"      5 

"      1 

Tune  30 

■  ••    25 

July    1 

June  23 

July    1 

June  23 

July    1 

•       1 

June  24 

July     1 

June  25 

"    22 

July    1 

June  *!H 

July    1 

••      1 

June  22 

24 


July 


<• 


1 
1 
1 

8 
1 


•5:  i 


•^  9, 


inches 
34 
90 
38 
50 

ao 

48 
31 
25 
25 
30 
28 
29 
26 
37 
2« 
26 
38 
28 
22 
30 
24 
34 
JJO 
34 
33 
28 
24 
•J3 
30 
32 
29 
27 


Ready 

for 
market. 


Aug.  15 

••       1 

"    15 

"     15 

July  15 

Aug.  15 

'•      5 

"     15 

•'    15 

*'      5 

July  18 

••    12 

••    15 

Aug.   5 

July  25 

Aug.  15 

July  25 

Aug.  5 

'•    15 

July  10 

"      6 

"    12 

Aug.  16 

'•       1 

"     10 

"      5 

"      5 

5 

8 

12 

•'      1 

July  25 


1 

JK*© 

V 

.fi  Z. 

J< 

ci  H 

« 

SJt 

41  u    . 

S 

nark 
insa 
each 

«4 

a 
S<! 

ield 
tubers 
1  cwt. 

0U 

> 

95.7 

528 

97.7 

434 

94.6 

389 

06.1 

367 

97.1 

359 

96.4 

:J54 

04.2 

351 

97.2 

331 

92.8 

303 

96.1 

252 

0  4tt 

<< 


95.7 

92.2 

08.8 

96.7 
86.3 

98.4 

91.2 


96.2 
97.2 
85.6 


233 
230 
222 
219 
218 
213 
210 
205 
195 
187 
187 
186 
185 
184 
178 
170 
163 
1.53 
152 
146 
125 


*Seed  grown  upon  Laramie  Farm,  1895. 

Ta  BLE  XXXI.  — Averas^e  for  Lander. 


lbs. 

9.4 

12.4 

13.4 

13.2 

10.7 

12.4 

10.6 

8.5 

8.7 

8.5 

15.5 

14.5 

8.8 

11.5 

11.1 

8.6 

12.0 

8.8 

8.0 

10.0 

12.0 

14.0 

6.5 

13.0 

8.5 

8.4 

7.2 

4.6 

10.0 

7.0 

8.5 

8.0 


VARIETY. 


White  Elephant.,    , 

l.at**  Puritan 

E.irly  Mayflower. . 

Early  Puritan 

Triumph 

Snow  Drop* 

Empire  State*  . 

Early  Rose 

BillNye 

Jumbo , 

Beautv  of  Hebron . , 
Pride  of  the  West*. 
Vanguard 


Average 
yield  for  4 

years  in 
sacks  of  1 
cwt. each. 


170 
171 
166 
16:j 
145 
137.1 
130.7 
129.2 
126.5 
118.5 
117.8 
110.8 
89.0 


Average 
weight 

for3yr8. 

oflarg'st 
twelve. 


lbs. 
15.0 
15.3 

9.3 
13.3 
12  3 

7.3 

8.5 
10  5 

9.0 
13.0 

9.0 

9.5 
10.8 


*Average  taken  fgr  two  years. 


52 


Wyoming  Experiment  Station. 


Tables  XXXII  and  XXXIII  gives  the  results  from  the 
varieties  grown  upon  the  Saratoga  farm  in  1893  and  1894. 

In  1893  they  were  planted  May  16th  and  harvested  Sep- 
tember 28th. 

In  1894  planting  was  done  May  22d  and  harvesting  Sep- 
tember 28th,  480  pounds  seed  per  acre  being  used.  Since 
1804  on  account  of  lack  of  water  the  Saratoga  farm  has  not 
been  operated,  and  we  have  not  averaged  the  results  for  the 
two  vears. 


Table  XXXII. — Saratoga,  iSgji, 


1. 
<» 

3. 
4. 

* 

;>. 
tt. 
7. 
8. 
9. 

to. 

U. 
12. 
13 
14. 
15. 
16. 
17. 


Blue  Victor 

Late  Rose 

Early  Mayflower.. 

Late  Puriun 

White  Elephant. . . 

Clark's  No.  1 

Snow  Drop 

White  RuAsett  . . . . 

Early  Sunrise 

Early  Rose 

Vanguard 

Early  Ohio 

Pride  of  the  West 
Beauty  of  Hebron . 

Empire  State 

Triumph 

Chjs.  Downing  . . . 


VARIETY. 


Date 
in  bloom. 


July 


<a 
•  < 


•« 
•  • 
<< 


2K 

24 

25 

23 

X\ 

24 

27 

24 

20 

25 
•» 

2f. 
21 
27 
28 
25 


Yield 
per  acre 
in  sacks 
of  1  cwt. 


IHK.l 
184. ^ 
176 
157 
147 
146 
143.0 
131  6 
IX!.  3 
122.4 
120  4 
118  8 
118.8 
1(J8.0 
107  5 
«9.0 
89.0 


t  ) 

8 

•>  . 

2  I 


We^ht 

Urgwt 
twelve. 

8.0 

10.0 

6.0 

8.0 


4.0 


5.0 


Tahle  XXXIII. — Saratoj^,  rSg4. 


o 


1 

2. 
3. 
4. 

5. 


VARIETY 


Dale 
in  Moom. 


Morton  White Aug     1 

Triumph July  23 

Clark's  No.  1   **     23 

Eager'sNo   I "     23 

Early  Ohio "     20 

Snow  Drop "     20 


Date 
ripe. 


Sept  23 

••   2:1 


10 
10 
10 
10 


Ma- 
tured 

in 
days. 


105 
105 
9Z 
02 
92 
02 


Yield 
per  acre 
in  sacks 
of  1  Cwi. 


251.4 
230.8 
217.8 
189.0 
ISO.O 
166.8 


largest 
'  twelve. 

I      Its. 


13 
12 
14 
12 
9 
12 
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In  1894  the  potatoes  were  planted  May  11th.  No  other 
notes  were  furnished  except  the  yield  for  each  variety  as 
given  in  table  XXXIV. 

In  1895  they  were  planted  April  26th  in  rows  forty-two 
inches  apart  and  hills  twenty-four  inches  apart  in  the  rows. 

In  1896  they  were  planted  May  7th  at  the  rate  of  700 
pounds  per  acre.  For  complete  data  consult  the  tables 
XXXIV  to  XXXVII  inclusive. 

Table  XXXIV. — Sheridan,  i8g4. 


VARIETY. 


o 
Z 

1. 
o 

.5. 
4. 
I), 
fi. 

7. 
«. 

10. 

11. 

12. 

la. 

14. 
15. 

16. 
17. 
1«. 
19. 

21). 
21. 
22. 
23. 
24. 
•i5. 
38. 
27. 
26. 


Dakota  Red 

Rose  Seedling 

Ohio  Red 

Snow  Drop 

Delaware 

Summit 

Rochester  Rosp 

White  Star 

Arizona 

Chas.  Downing 

Koshkonong 

Boston  Red 

Early  Market 

Reed's  No  86 

Acme  Seedling 

Monroe's  Seedling. . . . 
Brownell's  Winner.  . 
Burpee's  Extra  Early 

Alexander  Prolific 

Mammoth  Pearl . . 

Beauty  of  Hebron 

Colorado  Red 

Empire  State 

CL.rk's  No.  J 

Marquet 

Purpee's  Superior  .    . 

Early  Sunrise 

Hotel  Favorite 


Yield 

in 
sacks 

of 
I  cwt. 
each. 

200 

ig:^ 

Ifll 
191 
188 
188 
18« 
180 
181 
174 
174 
171 
170 
170 
1H8 
1(58 
1(S5 
IH5 
l»fl 
150 
1.50 
157 
157 
ITA 
li>5 
155 
155 
155 


VARIETY. 


12; 

31 
32 

'M 
;i5 
3rt 
37 
38 
30 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 


Iron  Clad 

Chicago  Market 

Rural  Blush 

New  Queen 

Thombum 

World's  Fair 

Blue  Victor 

Ohio  Junior 

Maule's  Freeman 
Morning  Star  .... 

St.  Patrick 

Montana  Wonder. 
Rural  New  Yorker 

Early  Rose    

Etu-ly  Norther 

Manitoba  Rose.  . . 

Bill  Nye 

Early  Minnesota.. 

Elarly  Ohio 

Albino 

Vanguard 

Early  Six  Weeks. 

Pearl  of  Savoy 

White  Elephant... 

Polaris 

Pride  of  the  West  . 
Snow  Drop  No.  1. 


Yield 

in 
sacks 

of 
1  cwt. 
each. 

151 
151 
140 
147 
145 
145 
14:^ 
14;^ 
142 
142 
142 
i:)6 
130 
135 
132 
120 
129 
126 
125 
122 
121 
116 
116 
115 
101 
90 
92 


i  Pi^"^«^^^^ 
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Table  XXXV.  Sheridan,  iBgs. 


VARIETY. 


o 
7. 


1. 

2 

3. 

4 

ft. 

tf. 

7. 

8. 

0 

10. 
11 
12 
13 
U. 
15. 
16. 
17. 
18. 
10. 
20. 
21. 

%\. 
24. 
2ft. 
26. 
27. 
28. 
29. 
30. 
31. 

:«. 

:6. 

:)4. 

:». 

:m>. 

xi 

;». 

:{9. 

40. 
41. 
42. 
4:{. 
44. 
4ft. 
40. 
47. 
48. 
40. 
50. 
51. 
5'.». 
5:1 
54. 
55. 
56. 


BillNye    

Arizona 

St.  Patrick 

Hotel  Favorite    

Early  Market 

Kmpirc  State 

Chicago  Nfarket 

Rural  Blush 

Morning  Star 

Clark's  No.  i   

Delaware 

Montana  Wonder. .  . 

Rochester  Rose 

Marquctt 

Mammoth  Pearl 

Late  Puritan  . .   . 

New  Queen 

White  Elephant 

'Ihornburn 

Chas   Dawning 

Dakota  Red 

White  Star    

Rose  SecdItnjE , 

Pride  of  the  West 

Monroe's  Seedling. 

Brownell's  Winner 

Rochester  Roie , 

World's  Fair 

Iron  Clad 

Burpee's  Superior. . . . , 

Beauty  of  Hebron 

VatiBuarcI 

Pearl  of  Savoy 

Polaris 

Summit 

Burpee's  Extra  Early 

Manitoba  Ro-Je 

Rose  Seedling 

Early  Norther 

KoshkononiE. 

Rural  New  Yorker  .    , 

Ohio  Junior 

Early  Minnesota 

Reed's  No,  86 

Colorado  Red 

Early  Sunrise    

Bo»«t()n  Red 

Snow  Drop 

Blue  Victor 

Albino 

Acme  Seedlinp 

Alexander  Prolific.  . .  . 

Maule's  Freeman 

Early  Six  Weeks 

Early  Ohio 

Ohio  Red 


Date 
ia  bloom. 


«• 
« • 


July  30 
••    30 

■•    28 

••  ;jo 

30 
30 
30 
30 
25 
25 
••  28 
••    30 

None 

July  28 

None 

July  28 
••  28 
20 
28 
28 
20 
30 
20 
30 

None 

luly  30 

None 


«« 
•< 
<« 
(t 
•< 
«• 
ft 


July  25 
*•  29 
*'    28 

•'  ao 

None 
July  25 
••    30 
None 

July  28 
*    30 

None 
<• 

uly  20 
one 
ily  30 
one 

July  25 
••  28 
"    30 

None 

July  25 
None 
July  28 


I 
^ 


Date 

ripe. 


Sept.  7 

Aug.  25 

Sept.  16 

••      6 

Aug.  26 

Sept.  10 

•*      9 

"    16 


Aug. 
Sept 

Aug. 

•  • 

Sept 

Aug 
I  Sept 
Aug. 

Sept. 

•t 

Aug. 
Sept 

•  < 

Aug. 

•• 

Sept. 

• 

Aug 


«« 


Sept 
f « 

Aug. 
<« 

t4 

<• 

I  .• 

I  Sept 

Aug. 

'      •< 

I  •• 
•f 
•  < 


•4 


5 
25 

10 
IV 
30 
20 
12 
19 
23 
7 
27 
20 
19 
4 
28 
.  6 
12 
10 
28 
28 
.10 
16 
20 
28 
25 
18 
28 
15 
27 
28 
27 
.10 
16 
27 
22 
27 
27 
28 
.  6 
28 
27 
30 
27 
28 
20 
22 
17 
28 


Ma- 
tured 

in 
days. 


103 
101 
119 
111 
108 
124 
117 
122 
109 
107 
122 
124 
102 
97 
110 
122 

io:i 

115 
104 

97 
126 
112 
105 
110 
119 
118 
100 
101 
113 
120 

9({ 
107 
104 

97 
102 

93 
106 
110 
104 
123 
124 
104 
102 
K)9 
103 
109 
113 
105 
101 
110 
104 
102 
100 
103 

90 
107 


Yield 
per  acre 
in  sacks 
ofl  cwt. 

each. 


196 
195 
192 
186 
IS4 
177 
161 
160 
157 
156 
151 
151 
153 
152 
151 
149 
149 
148 
147 
146 
141 
140 
140 
135 
134 
131 
130 
130 
128 
126 
V& 
124 
122 
122 
122 
120 
120 
119 
118 
117 

I  117 
114 
110 
107 

,  99 

99 

'  98 
91 
90 

1  '^ 

83 

'  82 

82 

I  79 

6(1 


Weigfct 

largest 
twehre. 

Ihs. 

10 

11 

12 

11 

10 

11 

8 

8 
10 

6 

9 

8 

6 

8 
10 

8 

7 
1        7 

4 

1        ^ 
11 

10 

6.5 

i    s 

i 

6 

H 

<« 

« 

6 
8 
6 
8 
6 

I 
i 

8 
10 
10 

6 

«» 

9 

I 

6 
6 
5 
9 
6 
6 
4 
6 
6 
6 
5 
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o 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IH 
19 
20 
21 
22 
23 
24 
25 
2U 
27 
28 
29 
30 
31 
32 
33 
34 
35 
96 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 


VARIETY. 


Chicago   Market  .   . 
Delaware  ...... 

Monroe's  Seedling  . 
Early  Market.  .   .    . 

Pearl  of  Savoy  .   .    . 

St.   Patrick 

White  Elephant.  .   . 
Burbank's  Seedling.. 
Mammoth  Pearl.  .    . 
Burpee's  Superior.  . 
Reed's  No.  86.  .   .   . 

Blue  Victor 

Iron  Clad 

Late  Puritan  .... 
Beauty  of  Hebron.  . 
Hepp's  White  ... 
Alexender   Prolific  . 

Vanguard 

Brownell's  Winner  . 

Marquett 

Bill  Nye 

Chas.  Downing  .  .  . 
Colorado  Red.  .  .  . 
Hotel  Favorite  .  .  . 
Clark's  No.  I  .... 

Albino 

Manitoba  Rose  .  .  . 
Empire  State  .... 

White  Star 

Summit 

Rochester  Rose.  .    . 

New  Queen 

Snow  Drop 

Arizona 

Early  Minnesota  .  . 
Early  Sunrise.  .  .  . 
Koshkonong  .... 
Rural  New  Yorker  . 
Morning   Star.  .    .   . 

Boston  Red 

Burpee's  Extra  Early 

Polaris 

Rose  Seedling.  .  .  . 
Acme  Seedling.  .  . 
Montana  Wonder.  . 

Ohio  Junior 

Early  Rose 

Early  Norther.  .  .    . 

Worlds  Fair 

Thombum 

Rural  Blush 

Early  Ohio 

Pride  of  the  West  .    . 

Ohio  Red 

Dakota  Red 

Early  Six  Weeks  .    . 


In 
bloom. 


J 


July    7 

June  30 

uly    8 

une30 

3U 

July  15 
..      7 

"     15 

"      9 

"      8 

"    20 

None 

July    7 

June  30 

•'     30 

July    9 

"     10 

June  30 

July    9 

••      6 

"      9 

June  30 

July    8 

June  30 

"    30 

None 

July    -9 

8 

7 

tt 

7 

June  30 

July     9 

June  30 

••    30 

July    8 

'•       8 

"       8 

•*       9 

June  30 

••  ao 

July  7 
June  30 
July    9 

••  15 
June  30 
July  8 
June  30 
July    9 

"  9 
June  30 
July     1 

"       7 

None 
tt 

June  30 


tt 


It 


I- 

'I 


C  3 


us 


Date 
ripe. 


Ji 


I 


inches 
24 
30 
23 
26 
18 
17 
28 
36 
28 
20 
16 
18 
16 
16 
20 
25 
23 
24 
26 
20 
25 
18 
20 
20 
18 
18 
20 
24 
28 
24 
18 
20 
25 
28 
16 
16 
16 
16 
18 
18 
16 
15 
18 
18 
20 
IH 
28 
26 

13 
26 
18 
25 
12 
28 
14 


tt 


tt 
tt 


Sept.  19 

'•  19 

Aug.  30 

Sept.  19  ! 

Aug.  30 

Sept.  5 

••  19 

"  19 

••  19 

•*  19 

Aug.  30 

••  25 

Sept.  19 

*•  20 

•'  20 

••  15 

Aug.  30 

Sept.  30 

••  19 

Aug.  30 

Sept.  19 

Aujg. 

Sept.  2i 

•'  15 

Aug.  25 

Sept.  10 

Aug.  20 

Sept.  15 

Aug.  25 

**  28 

••  28 

25 

25 

Sept.  1 

Aug.  27 

Sept.  1 

••  15 

*•  1 

Aug.  15 

••  10 

Sept.  10 

•*  20 

Aug.  25 

"  15 

Sept.  10 

Aug.  17 

•'  30 

^  30 

Sept.  19 

Aug.  30 

15 

21 


tt 


25 
Sept.  19 
Aug.  25 


lOD 

110 

90 

111 

86 

105 

112 

111 

109 

110 

04 

84 

110 

112 

116 

109 

92 

127 

112 

95 

111 

91 

112 

111 

00 

101 

89 

104 

87 

92 

90 

90 

80 

96 

83 

91 

105 

90 

76 

?2 

107 

110 

84 

77 

104 

78 

89 

90 

111 

90 

74 

87 

91 

83 

109 

90 


!a 


si 


87.7 

83.8 

81.8 

84.4 

67.4 

74.2 

65.2 

64.4 

88.4 

70.6 

85.3 

72.5 

83.7 

67.0 

87.0 

62.7 

90.5 

75.6 

68.5 

79. 

69. 

84. 

70. 


.4 
.4 
7 
.8 
.2 


80.3 


77.1 

82.8 

57.2 

70.6 

71.2 

68.2 

80.3 

61 

79 

70.3 

79.7 

70.3 

81.3 

81.0 

67.8 

89.6 


.5 
.3 


79 

81 

87, 

84, 


78.0 

77.1 

74.0 

68.0 

81.8 

69.8 

83. 

74 

82.0 

67.6 

78.8 


.7 
.4 


« 

U 

l!'o 

> 


?■ 


129 
121 
121 
117 
109 
109 
107 
106 
105 
104 
100 
08 
98 
95 
94 
91 
90 
90 
89 
89 
88 
88 
88 
88 
87 
85 
85 
83 
83 
82 
81 
79 
79 
78 
78 
78 
78 
78 
77 
72 
72 
72 
72 
69 
60 
66 
65 
62 
61 
54 
53 
52 
52 
48 
41 
38 


-  it 

ja  - 

5 
8 
6 
7 
5 
5 
5 
6 
7 
7 
6 
5 
4 
5 
5 

^ 

4 

5 
5 
6 
5 
5 
5 
6 
5 
6 
6 
4 
6 
o 
6 
5 
5 
6 
5 
6 
4 
4 
6 
3 
7 
7 
5 

r» 
I 

7 

4 

5. J 

5 

4 

6 

5 

t 

4 

5 

3 

4 
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Table  XXXVII. — Sheridan,     Average  yields  for  three  years. 


o 


1 
•> 

3. 
4. 

5. 

0 

7. 

8. 

U. 
10. 
11 
12. 
13 
U 
15. 
16. 
17 
IH 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
27. 
2K. 
29. 
30. 
31 
32. 
33- 

:i4 

35 

:« 
:j7 

:«• 
:». 

40. 

41 

42 

43. 

44 

45. 

46. 

47. 

4» 

49. 

;■». 

51 

32. 

53. 


VARIETY. 


yield  iar  three 
yean  i 
iksofl 


in 


sac 


CWt.1 


each. 


Early   Market 

Delaware 

Arirona        

St.  Patrick 

Chicago  Market 

Hotel-  Favorite 

Monroe's  Seed  ling 

Empire  State 

Mamipoth  Pearl 

Bill  I^ve 

Rochester  Rose 

Rose  Seedling 

White  Star 

Chas.  Downing 

Clark'*  No.  I 

Marqiiet 

Summit 

Burpee's  Suoerior 

Brownell's  winner 

Dakou  Red 

Reed's  No.  86 

Morning   Star / , 

White  Elephant 

New  Queen 

Iron  Clad 

Beauty  of  Hebron 

Late  Puritan* 

Rural  Blush 

Montana  Wonder 

Koshkonong 

Burpee's  Extra  Early 

Pearl  of  Savoy 

Thornburn •    •   • 

Colorado  Red 

Boston  Red 

Van(;uard 

World's  Fair 

Manitoba  Rose 

Early  Sunrise 

Rural  New  Yorker 

Blue  Victor 

Alexander    Prolific 

Ohio  Junior 

Acme  Seedling 

Early  Minnesota 

Early  Norther 

Snow  Drop 

Ohio  Red 

Polaris 

Albino ■ 

Pride  of  the  West 

Early  Ohio 

Early  Six  Weeks 


0 
.6 
.0 
.0 
.0 


157.0 

154.0 

151 

147 

147 

143 

141 

139.0 

13B.0 

137. 

137. 

137. 

136. 

136. 

133 

132 

131 

12K 

128 

127 

126 

125 

125 

125 

125 

123 

1S2 

121 

120 

120 

119 

116 

ILS 

115 

114 

112 

112 

m 

111 
110 
110 
110 
108 
107 
105 
105 
107 
101 

9H 

98 

95 

81 

78 


Avcsasc 

wcsshtlir 

two  yean 

oflaxvest 

twelve. 

lbs. 

8.5 

85 

5i.5 

85 

6.5 

5.5 

7.0 

7.5 

9.0 

75 

6.0 

5.S 

KO 

6  5 

5.5 

7.0 

6.5 

70 

6.5 

7.0 


t 
8 
6 
6 
6 
6 
6 
6 
7 
7 
6 
6 
6 
6 
4 
5. 


o 
.0 
0 
0 
.0 
.0 
a 
5 
5 
0 
5 
5 
5 
0 
5 
5 


5.0 
6.5 
6.0 
7.0 
7.0 
5.5 


0 
5 
0 


6.5 
5.0 


5 
6 
6. 
6 
6 


5.0 


*An  average  tor  two  years  only. 
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The  varieties  of  potatoes  given  in  Table  XXXVIII  were 
planted  April  16th,  1893,  at  the  rate  of  600  pounds  seed  per 
acre. 

Table  XXXIX  gives  the  results  obtained  with  the  dif- 
ferent varieties  in  1895.  They  were  planted  May  14th  at  the 
rate  of  560  pounds  seed  per  acre. 

In  1896  the  varieties  were  planted  on  land  sub-soiled 
and  also  on  land  not  sub-soiled  and  the  average  for  each 
variety  is  given  in  Table  XL.  The  potatoes  were  planted 
May  8th  at  the  rate  of  680  pounds  seed  per  acre. 

Table  XLI  gives  the  averages  of  those  varieties  grown 
in  1893,  1895,  and  1896.  The  variety  test  for  1894  is  pur- 
posely omitted  from  this  report. 

Irrigation  is  not  practiced  on  the  Sundance  farm,  and 
consequently  the  potatoes  were  raised  under  conclitions 
very  different  from  those  of  the  other  farms. 


Table  XXXVIII. — Sundance,  J%gj. 


o 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


Pride  of  the  West July 

White  Elephant 

Eariy  Puritan 

Early  Ohio 

Beauty  of  Hebron 

Early  Mayflower 

Empire  State 

Snow  Drop 

Early  Rose 


Ma- 

Yield 

Date 

Date 

tured 

per  acre 

ripe. 

in  bloom. 

m 

in  sacks 

days. 

of  1  cwt. 

July  5 

Sept.  15 

135 

59.2 

"      6 

••      17 

137 

42.3 

"      1 

*•       1 

121 

40.6 

•*      1 

"       1 

121 

:«.i 

"      1 

"       1 

121 

:^.8 

"      1 

"       1 

121 

31.5 

"      5 

..     17 

137 

28  3 

"     6 

"      15 

135 

25.8 

"      1 

1 

121 

22.9 

Weight 

largest 
twelve. 

/6s. 
7.5 
7.0 
7.0 
6.0 
6.0 
6.0 
6.0 
3.0 
5.0 
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Table  XXXlX.—Sundance  i8gs. 


VARIETY. 


o 


1. 

2. 

3. 

4 

6. 

6. 

7 

6. 

0. 
10. 
11. 
12. 
13. 
14. 
15 
16. 
17. 

is. 

19. 

ao. 

21. 
22 
23. 
24. 
2R 
26 
27. 
28. 
29. 

ao., 

31. 
32. 
33. 
34. 
35. 
36. 


Early  Norther.  .  .  . 
Pearl  ol  Savoy.  .  .   . 

Bill  Nye 

Early  Sunrise  .   .   .   . 

Worid'i  Fair 

Vanguard 

Empire  Slate  .... 
Ml  minE  Star  .   .   .   . 

Boston  Red 

Arizotta 

Prid*«f  the  West.  . 
Rochester  Rese  .  .  . 
Manitoba  Rose  .  .  . 
Burpee's  Extra  Early 

Late  Puritan 

White  Elephant .   .   . 

Polaris 

Koshkonone 

Alexander  Prolific  .  . 
Chas  Downing.  .   .   . 

Snow  Drop 

Brownell's  Winner.  . 

St.  Patrick 

Rose  Seedling  .... 

Thombum 

Delaware 

Summit .  .  ... 

White  Star 

Early  Minnesota.  .    . 
Reed's  No.  86.  .   .   . 
Chicago  Market   .   . 
Clark's  No  1  ...   . 

Rural  Blush 

Acme  Seedling  .   .   . 

Dakota  Red 

Ohio  Red      


Date 
in  bloom. 


July 


<« 
<• 

t4 

tt 
<4 
(• 
M 
*4 
■  t 
•« 
«« 
«« 
•« 
i< 
«< 
*t 
H 

•  ( 
<f 
«• 
fa 
<« 
<• 
a« 
l« 
*f 
tt 

•  < 

«« 

•  « 

•  < 
H 


13 
15 
15 
15 
23 
15 
23 
16 
18 
18 
18 
15 
19 
18 
18 
23 
15 
23 
18 
18 
18 
23 
18 
15 
18 
18 
18 
23 
18 
18 
18 
18 
22 
23 
24 
23 


Yield 
per  acre 
m  sacks 
ofl  cwt. 


101 
100 
90 
90 
89 
86 
84 
83 
83 
81 
80 
79 
77 
76 
76 
76 
74 
73 
70 
70 
70 
60 
60 
69 
68 
66 
66 
66 
62 
57 
51 
40 
39 
34 
34 


of 
largest 
twelve. 

a*. 

8.0 
7.5 
9.2 

9.3 

8.7 
7.7 
6.7 
7.2 
6.0 
7.7 
6.7 
10,7 
8.0 


8.0 

7.5 

7.3 

9.0 

7.5 

7.1 

6.2 

5 

8. 

6. 


5 

i 

7.5 
6.7 

7.5 

••  •• 
i  .1 


6 

7. 

•■ 
4  . 

9 
9 
6 
4. 


3.5 

5.7 


Potatoes. 
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Table  XL. — Sundance^  i8g6. 


VARIETY. 


o 


1. 
2. 
3. 
4. 

5. 

0. 

7. 

8. 

Q. 
10. 
11. 
12. 
13. 
14. 
15. 
IS. 
17. 
18. 
1!>. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 
30. 
31. 
32. 
33. 
34. 
36. 
36. 
37. 
38. 
38. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
40. 


Early  Rote 

Blue  Victor 

Chicago  Market 

Freeman 

Early  Six  Weeks 

White  Elephant 

Burpee's  £^tra  Early 

Burpee's  Superior 

Early  Market 

Morning  Star 

Empire  State 

Alexander  Prolific 

Ohio  Junior 

Albino 

New  Queen 

Brownell's  Winner 

Mammoth  Pearl 

Monroe's  Seedling. 

St.  Patrick • 

Boston  Red 

White  Star 

Rural  New  Yorker 

Delaware 

Rose  Seedling 

Clark's  No.  i   

Early  Sunrise 

Thornburn 

World's  Fai^ : 

Early  Market 7 

Snow  Drop 

Arizona 

Manitoba  Rose 

Polaris 

Reed'sNo.86 

Dakota  Red 

Early  Rose 

Pride  of  the  West 

Koshkonong 

Rochester  Rose 

Acme  Seedling 

Chas  Downing 

Ohio  Red 

Vanguard 

Bill  Nye 

Summit 

Early  Norther 

Pearl  of  Savoy 

Rural  Blush 

Late  Puritan 


Date  in 
bloom. 


July  13 
••      15 


«< 
«• 
<« 
tt 
*t 
<« 
t( 
«t 
•« 
•< 
( t 

4i 
*t 
tt 
<« 
<f 
•« 
«« 
•  « 
<« 


<• 
•• 
<< 
•< 
if 
f  < 
•  « 
14 
t« 


•  i 
<« 
<t 

•  I 
<< 
tt 

4  i 
(• 
«l 

•  ( 
<« 
tt 


18 
13 
13 
13 
13 
15 
18 
16 
13 
13 
10 
21 
16 
23 
18 
10 
23 
24 
10 
14 
16 
15 
24 
19 
10 
18 
13 
13 
25 
25 
30 

17 
24 
13 
23 
27 
25 
16 
10 
15 
15 
15 
25 
16 


Date 
ripe. 


Sept. 
Oct. 


Sept.aO 

Oct.    2 

"      5 

••      2 

Sept.   1 

Oct.   5 

Sept.   8 

Oct.  2 

Sept.  15 

Oct.   7 

6 

5 

Sept.  8 

"    15 

Aug.  30 

Oct.  5 

"      2 

"      2 

5 

15 

6 

2 

2 

5 

1 

1 

5 

5 

15 

3 

30 

5 

15 

1 

5 

1 

7 

5 

5 

8 

5 

15 

15 

6 

5 

1 

30 
3 
5 


t* 

•4 
It 
4« 
f  I 
tt 


Sept 
Oct. 

Sept. 
Oct. 

Sept. 
Oct. 


*t 

<4 

44 
4  4 
44 


Sept. 
•  « 

Oct. 


4| 
•« 


Sept, 
Oct. 


Ma- 
tured 

in 
days. 


113 
115 
118 
117 

86 
119 

91 
118 

97 
120 
118 
117 
100 

97 

82 
117 
115 
114 
117 

94 
119 
114 
114 
125 
114 
113 
117 
117 

97 
115 
113 
118 

99 
113 
118 
112 
113 
117 
118 
120 
117 

97 

99 
120 
118 
114 
100 
115 
119 


Yield 
per  acre 
m  sacks 
of  1  cwt. 


Weight 


T 


128 

m 

9B 

87 
84 
81 
80 
79 
78 
78 
76 
76 
75 
73 
73 
72 
72 
71 
70 
TO 
69 
68 
67 
67 
64 
62 
57 
57 
56 
56 
55 
55 
55 
54 
54 
54 
52 
50 
50 
48 
48 
47 
47 
45 
45 
38 
36 
20 
22 


largest 

twelve. 


5.5 
5.5 
6.0 
5.0 
7.0 
5.0 
7.5 
4.5 
8.0 
4.0 
4.5 
5.5 
8.2 
6.5 
7.0 
5.1> 
5.5 
5.0 
5.5 
6.2 
4.5 
4.5 
6.0 


6 
6 
6, 
5 
5 
5 
4 


0 
0 
0 
5 
0 
5 
5 


5.0 
6.0 
5.0 
4.7 
7.0 
6.5 
5.0 


0 
0 
0 
2 
0 
0 


5.0 
5.0 
4.5 
6.0 
4.0 
5.0 


€)0 
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Tahi.k  \\A. — Ai'eraf^e  Potato  Crop  at  Sundance  for  Two  Years. 


o 
55 


1. 
-•> 

A. 
4. 
fi. 

^ 
i . 

H. 

\) 

10. 

II. 
J:.' 
j:j 
14. 

i(> 

17 

IS 
1i) 
"iO. 

•w 
24 

*r>. 

27. 
2S. 
'29. 

:«. 

:fc». 
:«. 


•  I 


VARIETY. 


-.  L 


Murnin^    Sun* 

Hurprf">  K.\tr.i  Early      

nM>ri>n  Kfd        

E.irly   Sunrisr 

Kailv  Ko-.«- 

Oil'  uRii  Market 

World's   F';ur^ 

Alc\.in(l«*r    Pri)lif)( 

Unntnt'llS  Winner 

F.arlv   Norther 

St.    P.ilru  k 

Rosr   S»'fillinu 

l*«'uil  «>1  Savoy 

Ari/tma 

Bill   Nvr 

Whiti-  Star 

n*l.iu.tu- ^ 

Whitr  Klephant* 

Manitiil>a  Rose 

V'.iiv^u.ii  (1 

Ri>i  hrsirr   Rom- 

Polaris       

Pri.lr  .f  the   West* • 

Kmpirr  Slate* 

Koslikonong 

'nunnlnirn 

C'h.is.    Downing 

Sumtnit 

Rr.il's  No    8<. 

Cl.irk's  N(v   I ■ 

Snow   Diop* 

Late  Puritan 

Dakota  R.mI 

Ac  nw  SreiUini; 

Ohiu   R.m! 

Riiial  Blush 


Average 

yield  for  two 

years  in 

sacks  of  1 

cwt. 


HO  5 
7S.^ 
Tli  .-> 

7.'i  .'» 

TA.O 

72  :> 
?(►.:> 
eu.5 

rts  0 

6S  0 
(X.O 
hi ..) 
H7  J 

m  s 
(in.  4 

fi')  0 
(WO 

(W  ^ 

(VJ.T 
(52  H 


fi2  .> 
62.5 
59.0 
55  5 
55 . 5 
52.0 
5(»  6 
49.0 
44.0 
4(V5 

:i4.5 
at  0 


Average 

k'eight  for  1 

years  of 

largest 

twelve. 

lis. 

5  6 
7.ii 
o.< 
7.6 
4  4 
7.1 
6.9 
6.3 

6  K 
6  3 
6  1 

4 

1 
6 

S 
4 

0 

4 
9 

0 

4 


6 
6 
6 

t  . 

5 
(t 
6. 

I  . 

6 
I 

7. 
6 


6.3 
6.1 
5.7 
6.4 
5  9 
7.6 
4.3 
«  }» 
53 
5> 
5  4 
5.0 


••Averau''  for  three  years. 


Potatoes, 


6i 


A?S^  Fi  H^  A^a^L^^f^.  N  13 


In  1894  (Table  XLII),  the  potatoes  were  planted  May 
7th  in  rows  three  feet  apart.  The  land  had  been  prepared 
by  plowing  under  a  crop  of  alfalfa  while  in  full  bloom 
the  previous  season.  The  potatoes  were  irrigated  five 
times,  the  first  on  May  30th  to  bring  them  up. 

In  1895  (Table  XLIII),  they  were  planted  May  13th,  in 
rows  three  feet  apart,  the  seed  was  cut  two  eyes  to  the*  piece 
and  dropped  twelve  inches  apart  in  the  rows.  The  land  was 
alfalfa  ground  plowed  in  August,  1894. 

In  1896  (Table  XLIV),  they  were  planted  May  12th,  in 
rows  three  feet  apart,  the  pieces  being  dropped  eighteen 
inches  apart  in  the  rows.  This  gave  248  pounds  of  seed  to 
the  acre.  They  were  irrigated  three  times,  the  first  on  May 
26th  to  bring  up  the  crop. 

Table  XLV  gives  the  averages  for  the  three  years. 

Table    XLII. — Potatoes,  Variety    Test,  Wheatland,  i8g4. 


o 


1 

9 

3 
4. 

5. 
6. 

r» 
I  . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
10. 


VARIETY 


i  White  Elcph:n: I 

I   Early  Mayflower | 

I   Mammoth  Pearl i 

Early  Puritan j 

Early  Rose i 

I  Gov.  Rusk - 

I   Vaneuard. I 

Jumbo ... 

I   Hoffman 

■   Bill  Nye 

Laie  Puritan 

j   Empire  State 

Beauty  of  Hebron   

Snow  Drop 

Triumph 

Rose  Seedling 

New   Burbank 

Early  Ohio 

Pride  of  the  West 


! 

Ma- 

Yield 

Weieht 
of 

Date  in 

Date 

tured 

per  acre 

bloom. 

ripe. 

in 

in  sacks 

largest 

• 

days. 

of  1  cwt. 

twtlve. 

• 

/fis. 

Fuly    10 

'    Oct.    0 

110 

170  4 

25.  r> 

"       10 

Aug.    1 

4(i 

117.2 

•    8.1 

"     :?r> 

Oct.  10 

.       12>< 

114.0 

\  29. K 

••     10 

Aug.  15 

ni 

108.7 

10. 0 

"       10 

,      ••       » 

M 

104  9  . 

.•   (5.2 

••     i« 

Oct.  10 

117 

m  H 

2'.. I 

•     2.'. 

"     ID 

127 

9:j  5 

22.9 

•'       IN 

••     10 

127 

S8.9 

20.  :> 

"       10 

"       » 

n« 

S5  4 

10.4 

••    Ifi 

.      "     10 

127 

K^.5 

23.5 

'     If. 

"     10 

127 

82.9 

18.1 

5 

*     10 

117 

78.3 

k;  il 

•      25 

"     10 

127 

77.9 

nvo 

••     10 

"       SS 

116 

73  9 

18  <> 

"      IH 

•'     10 

127 

720 

2:<  5 

••      15 

••      9 

110 

tt8.0 

20  0 

•    2:> 

"     10 

127 

67.3 

20  ? 

•'       10 

Auj.    5 

51 

66.2 

8  1 

"      25 

Oct.  10 

127 

65.0 

17^ 

62 
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Table  XL\\\.— Potatoes,  Variety  Test.  Wheatland,  iSgs. 


VARIETY. 


o 

7; 

Ti 

2 

a 

4  I 

5  • 
6 
7 
K 
9 

10 
11 
12 
13 
14 
15 
1« 
17 
IH 
19 
180 
21 
8 
23 
24 
25 
26 
27 
28 
29 
30 


Row  SeedlinK.  .    . 
Rur.il  New  Yorker 
E.irly    Mayflower  . 
M.'iinmoth  Peurl.  . 
Late  Puritan  .    .    . 

Jumbo 

Alexander   Proiific 

Hoffman 

Clark's  No.  i  .   .    . 

Early  Rose 

Gov.  Ru«»k  .... 
Reed's  No.  86.  .  . 
Morning;  Star.  .  . 
Boston  Red.  .  .  . 
Empire  State  .    .    . 

Vaneu.nrd 

White  Elephant.  . 
Early  Puritan.   .    . 

SiinriHc 

NewBurbank.    .    . 

Bill  Nye 

Freeman 

Polaris 

Aft-me  Seedling.  . 
Early  Ohio  .... 
Snow  Flake  .... 
White  Star  .... 
Beauty  of  Hebron. 

Triumph 

Pride  of  the  West  . 


1 

-5 

• 

?  . 

e 

2" 

£ 

«  9 

—  > 

First 

Last 

Date 

^ 

-l^ 

M  « 

=  1 

bloom. 

bloom. 

ripe. 

o  ca 

^8 

—  - 

z 

X 

^ 

Oj. 

July    11 

Aug.  10 

Oct.     I 

120 

156.0 

82.5 

162 

•*      10 

July   27 

Sept.  30 

ll.> 

110.4 

T1.2 

131 

*•       2 

"      10 

Aug.  24 

83 

104.2 

71  9 

11.0 

"      12 

"     20 

Sept.  15 

101 

102.7 

75.9 

140 

••       8 

♦■     25 

•*    30 

112 

H9.7 

71  7 

H5 

Aug.   6 

Aug.  15 

•     19 

lai 

S4.5 

^0.0 

107 

July    10 

July   22 

•'    30 

115 

74.1 

TX.l 

8.8 

•*     12 

"     24 

"    30 

lift 

74.0 

56.1 

8-6 

•     15 

Aug.   1 

•*    30 

111 

65.0 

,  71.0 

90 

•'       1 

July    15 

Aug.  10 

(tt 

64.3 

74.7 

^9 

"     10 

'     27 

Sepi.30 

120 

61. K 

70  5 

1    9-2 

••       8 

'     25 

••    30 

IIH 

61  3 

71.9 

75 

'•       9 

•     20 

"    30 

120 

50  1 

60  2 

7  0 

•♦       9 

•     20 

•'    30 

120 

57.8 

69.2 

9.5 

••       9 

•     20 

•    12 

102 

55  2 

58. H 

13.1 

••       9 

'     29 

••    30 

116 

533 

695 

11  s 

"      12 

•     24 

••    20 

102 

52.8 

76  7 

13  7 

*•       fl 

'     14 

Aug.  15 

74 

49.4 

68.5 

65 

••       7 

•     12 

Sept.  30 

120 

47.2 

74.1 

80 

"     12 

*     27 

'•    30 

120 

46.1 

71.8 

10  6 

••       8 

•     20 

"    30 

116 

44.2 

tat 

6.6 

••     12 

•     21 

"    12 

102 

43.5 

56  7 

8  0 

"       9 

•     15 

"    30 

111 

42.9 

773 

8.4 

"     12 

•     20 

"    30 

112 

41.6 

75  0 

70 

"       4 

•     16 

Aug.  24 

83 

30.7 

83.6 

85 

"     10 

'     20 

Sept.  30 

116 

39.0 

SO.O 

7.9 

"     12 

'     25 

*•    30 

111 

38.3 

62.7 

6.5 

"     11 

'     24 

"    30 

116 

35.8 

800 

90 

"     20 

Aug.    1 

• 

>■•■■■ 

• 

32.5 

80.0 

6.2 

••    U 

Ju 

iy  S5 

Sept.  17 

08 

31.8 

50.2 

7.7 

*Did  not  mature. 


Table  XLIV. — Potatoes.  Variety  Test.  Wheatland,  I 


Eatly   Mirkel.  . 
EarJy  Mlnnnola 


Rural  New  Vorke 
Rochcilcr  RsK.  . 
Early  Sii  Week* . 
Alenniler  Prolific 
Polarii 

Early  RoH.  '. 
While  Sur  .  .  .  . 
BurpH*!  Superior 
Clark'.  No.;.  .  . 
EuIyOhio.  .  .  . 
MoreiDiSlai.  .  . 
Reed'i  Vd.  SG  .  . 
White  ElepbiDI  . 

Si.  Patrick  '.'.'.'. 


[uly'suuriH.  '. 

Bl"Nye  .'.'-'■ 
CkicHO  Market 


Sept.  80 

im 

(V   '■» 

w 

■=K 

i 

P-. 

i-?; 

5-S 

5  J 

i 

If 

B3.2 

6s.e 

W.B 

iS:S 

in 

r. 

M.a 

« 

64 
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Tahlk  XLV. —  Wheatland,  Average fiyr  Three  Years, 


y. 


•I 

'.\ 
4 
5 

<  ■ 

10 
11 

i:i 
14- 

15 
16. 
17. 
IH 
U). 
2f) 
21. 

2:i 
24 

r>. 

2(). 
27. 

2h. 
2» 


VARIKI  Y 


Karly  Mayflower* 
Whitr  Klrphjnt    . , 
Kosf   Sccillinjj.  . 


i- 


uin) 


x>" 


ural  New  V'orkerf 

Mainiiu>(h  PtMrl 

Gov.  Ktisk*     

Hoffniiin*    

Karly  Puritan* 

E.irly  Rose 

I.at»!  I'uninn 

Alcx.itulei  I'rolificf 

V'angu  ird 

Sunnsff" , 

Boston  Kedf     

lieauty  o(  Hebron*. 

(.l.irWs  \...  It 

Krnpire  State 

New  Hurhahk*.    ... 
Reed's   No.  Ktit     .. 

Moininn  St.irf , 

Hill  Nye. 

Triiunph*    

Karly   Ohio 

FoJarist     

Snow  I  )rop 

White  Start 

Pride  ol  the  West . . 
Acme  See'iling 


AveraKc 

yield  in 

«ack.s  of  1 

cwt. 


110.7 
SW.2 

K7.« 

W).7 

m  2 

HO. 7 

79.7 
79.0 
74.7 
fW.U 

6ft.  :> 

fi2.0 

.>.7 

r>7  8 

56.9 
5(5.8 
M.7 

.K>.  I 

5:t.s 

.V2.9 
52.3 
51.4 
50.5 
48.7 
45.5 
41  2 
ai.9 


Average 
per  cent 
market- 
able. 


64  6 
71. J» 


6:}.  2 
«0.8 
f>4.3 
(U.9 
73.4 
«1.0 

58  9 

6S.2 
St.  5 
31.6 

78  0 
70.7 
56.5 
5«0 
56.4 


Aver- 
age 
weight 
largest 
twelve. 


(i8  .'{ 


Ihs 

i) 
15 
19 
19 
II 
17 
17  7 
14.0 
11  .a 


I  'i 


1.9 
10.9 

H  1 
13  s 

s 
s. 

10 

s. 


0 

.9 

5 

6 

13  2 


4 

3 

.8 


15 

7 

6 
11.0 
14.9 

S 

9 
11. 

6 
10 


1 

3 
5 

.0 


*(  Jrown  only  in  year*  of  '04  and  '95. 
t(irown  only  in  years  of  'SIT)  and  '{16. 
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Variety  Notes. 


u 


Among  any  fifty  varieties  of  potatoes  selected  from  va- 
rious seed  catalogues  it  is  very  likely  that  there  will  be 
some  duplicates.  Careful  study  of  aJl  the  varieties  grown 
upon  the  home  farm  show  a  number  which  resemble  closely 
and  several  which  are  undoubtedly  duplicates. 

Our  field  notes  and  careful  comparison  of  the  tubers 
show  practically  no  dilTerence  between  Chicago  Market  and 
Rose  Seedling.  Burpee's  Extra  Early  and  Thornbuni  seem 
identical.  Acme  Seedling  and  Early  Market  seem  to  be  the 
same.  Apparently  there  is  not  enough  difference  between 
Rochester  Rose  and  Arizona  to  entitle  them  to  separate 
names  and  Summit  and  Early  Rose  closely  resemble  each 
other.  Koshkonong  seems  to  be  an  improved  Mammoth 
Pearl,  the  only  apparent  difference  being  larger  yields  from 
the  former.  Careful  comparison  of  many  other  varieties 
fail  to  detect  any  important  difference  in  the  tubers  them- 
selves but  differences  in  the  plants,  their  season,  and  time 
of  coming  into  bloom  present  sufficient  variation  to  prevent 
further  combinations.  Old  varieties  are  often  given  new 
names  by  ambitious  seedsmen,  perhaps  after  being  im- 
proved, the  new  names  aiding  in  advertising  and  selling  to 
all  those  who  are  anxious  to  procure  something  new  or  bet- 
ter.than  they  already  have. 

The  keeping  qualities  of  the  different  varieties  vary  in 
much  the  same  manner  as  the  keeping  qualities  of  different 
kinds  of  apples,  though  the  variation  is  not  so  marked  with 
potatoes.  In  general  early  varieties  do  not  keep  as  well  as 
late,  but  there  is  marked  differences  among  the  late  varieties 
in  this  respect.    We  have  experienced  no  difficulty  in  keep- 
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ing  all  kinds  over  winter.  If  not  fully  ripe  when  harvested 
they  are  apt  to  wilt.  This  was  observed  with  Thombum, 
Polaris,  Freeman  and  Early  Sunrise.  The  tubers  of  these 
varieties  seemed  ripe  when  dug  but  the  tops  were  large  and 
:green  up  to  the  time  of  killing  frost.  The  poorest  keepers 
the  past  season  were  the  Pearl  of  Savoy  and  Early  Six 
Weeks.  The'  other  varieties  which  did  not  keep  perfectly 
were  Monroe's  Seedling,  Rural  New  Yorker,  Arizona,  Ro- 
chester Rose,  Ohio  Red,  Delaware,  Bill  Nye  and  Albino.  The 
other  varieties  have  kept  well.  The  one  kind  that  can  be  de- 
pended upon  to  keep  longer  than  any  other  on  the  list  is  the 
Blue  Victor.  On  account  of  its  color  it  does  not  sell  well 
In  many  markets  though  in  Sheridan  County  it  is  becoming 
-quite  a  favorite.  In  a  cellar  or  pit  where  the  conditions  of 
temperature  and  ventilation  are  favorable  this  variety  may 
readily  be  kept  for  more  than  one  season.  The  tubers  are 
large,  kidney  or  heart  shaped/dark  purplish  or  pinkish  blue 
in  color,  often  mottled  with  a  lighter  shade,  skin  tough, 
flesh  very  firm  and,  like  a  Ben  Davis  apple  they,  apparently 
never  spoil. 

VARIETIES. 

We  describe  only  a  dozen  varieties  that  have  given  the 
l>e8t  yields  at  Laramie.  These  are  the  first  twelve  given  in 
table  XXVI  on  page  — .  Among  the  dozen  and  a  half  kinds 
in  the  table  which  follow  this  first  twelve  will  be  found 
many  standard  varieties  which  are  good  yielders.  The 
greater  number  of  the  early  sorts  are  near  the  bottom  of 
the  table. 

Charles  Dotcning: — Seed  was  obtained  from  Peter  Hen- 
derson in  the  winter  of  '93  and  '94.  It  is  not  a  large  potato 
l)ut  is  of  a  fine  shape  for  market,  being  oval  elliptical,smooth 
and  regular;  skin  is  slightly  roughened  and  dull  yellowish 
white;  eyes  very  smalK  few  and  shallow;  medium  late. 

Delaware: — Seed  from  Vaughan's  in  the  winter  of  ^93 
and  '94.    Potatoes  of  fair  shape,  large,  long  oval,  flattened, 
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irregular  and  rather  rough;  skin  rough,  dull  white;  eyes 
medium  in  number  and  size. 

Burpee's  Superkyr: — Seed  from  Barteldes  &  Co.,  in  win- 
ter of  '98  and  '94;  size  fair  but  shape  rather  poor  for  market; 
tubers  long,  round,  tapering  toward  the  ends  and  irregu- 
lar; skin  smooth,  white;  eves  medium  in  number  and  small; 
medium  late. 

Blue  Victor: — Seed  from  Barteldes  &  Co.,  in  winter  of 
'93  and  '94;  tubers  large  and  irregular,  generally  flattened, 
heart  shaped;  skin  somewhat  rough,  purplish  or  pinkish 
blue  with  small  dark  purple  specks  and  often  mottled  with 
lighter  shades;  eyes  few,  large  and  scattered,  either  shallow 
or  prominent;  good  keepers  and  excellent  shape  for  mar- 
ket; late. 

Earh/  Norther: — Seed  from  Peter  Henderson  in  the  win- 
ter of  '98  and  '94;  tubers  of 'good  size  and  shape,  elongated 
elliptical,  flattened;  skin  smooth,  pinkish  white;  eyes  me- 
dium large  and  rather  deep,  pink  especially  at  the  seed  end; 
early. 

Morning  Star: — Seed  from  Peter  Henderson  in  the  win- 
ter of  '93  and  '94;  of  good  size,  long  oval,  tapering  slightly 
and  flattened;  skin  yellowish  white,  rough;  eyes  large  num- 
erous and  deep;  medium  late. 

Manitoba  Rose: — Seed  was  obtained  from  Northrup, 
Braslan,  Goodwin  &  Co.  in  the  winter  of  '93  and  '94;  pink- 
ish white  with  darker  pink  shades  at  the  ends,  especially 
at  the  seed  end;  skin  smooth  and  shiny;  eyes  large,  numer- 
ous, and  quite  deep,  with  rudimentary  leaf  projecting  over 
the  eye  pit;  shape  cylindrical,  slightly  tapering  at  either 
end,  a  flne  looking  potato;  medium  in  season. 

Alexander  Prolific: — Seed  was  obtained  from  Vaughan's 
in  the  winter  of  '93  and  '94;' white  with  slightly  bronze  yel- 
lowish tinge,  large,  smooth,  long  oval,  regular  in  shape, 
slightly  .  flattened;    eyes    few,    large    but    shallow;    skin 
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speckled  with  numerous  dark  pin  specks;  medium  early. 

Monroe's  Seedling: — Seed  from  Barteldes  &  Co.,  in 
the  winter  of  '93  and  '94;  dull  yellowish  white,  small  cylin- 
drical and  regular;  skin  smooth  with  rather  conspicuous 
flecks;  eyes  rather  numerous  and  large  but  very  shallow; 
late. 

Boston  Red: — Seed  from  Lee-Kinsey  in  the  winter  of 
'93  and  '94;  pink  with  white  streaks;  shape  spherical  or 
nearly  so,  regular;  skin  smooth  with  minute  scattering 
flecks;  eyes  large,  few,  shallow,  some  protruding;  medium 
in  season. 

Koshkonong: — Seed  from  Vaughan's  in  the  winter  of 
'93  and  '94;  dull  yellowish  white,  dotted  with  minute  flecks; 
large,  oval  shaped;  flattened,  regular,  a  fine  shape  for  mar- 
ket; skin  a  little  rough;  eyes  few,  large,  medium  in  depth; 
late. 

Bill  Nye: — Seed  from  Peter  Henderson  in  the  winter  of 
'93  and  '94;  white,  yellowish  tinge,  slight  scattering  pin 
specks;  long,  slightly  flattened,  tapering  toward  each  end, 
regular,  rather  poor  shape  for  market;  eyes  large,  deep, 
with  a  rudimentary  leaf  projecting  over  the  eye  pit;  skin 
smooth  but  not  shiny;  medium  to  late. 
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SUMMARY. 


Boil  Work: — At  Lander  potatoes  on  bottom  land  gave 
more  than  twice  the  yield  that  they  did  on  upland. 

At  Sheriadn  sub-soiled  land  gave  21  percent  more  yield 
than  that  not  sub-soiled;  at  Sundance,  18.5  percent;  and  at 
TVheatland,  18.4  percent. 

A  gain  of  over  38  percent  in  yield  was  obtained  by 
plowing  under  a  crop  of  peas  the  previous  season. 

Insect  Enetmes  and  Diseases: — The  potato  beetle  does 
no  harm  on  the  Laramie  Plains,  but  is  injurious  in  other 
parts  of  the  state  at  lower  altitudes. 

The  "Utah  cricket"  has  done  some  damage  at  Lander. 

The  "potato  maggot"  is  present  on  the  Laramie  Plains, 
but  as  yet  no  serious  loss  has  been  reported. 

The  treatment  of  potatoes  for  scab  proved  somewhat 
detrimental  to  the  yield  at  Lander,  but  indirectly  a  great 

benefit  to  the  vield  at  Laramie. 

* 

Preparing  Seed: — The  yield  obtained  from  small  pota-. 
toes  planted  whole  has  been  greater  than  from  large  pota- 
toes cut,  but  the  percent  of  marketable  tubers  has  been  less 
from  the  whole  or  small  seed. 

Of  the  different  methods  of  cutting  the  seed,  that  of 
quartering  the  tuber  lengthwise  and  leaving  part  of  the 
seed  end  on  each  piece  gave  the  best  results. 

The  rate  of  seeding  per  acre  that  proved  best  in  each 
case  was  that  amount  which  placed  the  sets  eight  inches 
apart  in  the  row.  Planting  both  closer  and  farther  apart 
gave  lower  yields. 

Potatoes  at  Different  Altitudes: — The  time  between  plant- 
ing and  harvesting  the  crop  is  almost  identical  at  the  differ- 
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ent  altitudes  in  the  state.  Contrary  to  the  general  opinion 
the  range  of  temperature  is  greater  at  lower  altitudes 
than  at  higher. 

The  altitude  apparently  does  not  affect  the  yield. 

The  average  specific  gravity  of  the  varieties  grown  at 
Sundance  was  1.096  and  at  Laramie  1.081,  during  the  sea- 
son of  1896. 

Planting y  Cultivation^  and  Irrigation: — In  the  operations 
of  planting  precautions  should  be  taken  to  conserve  the 
soil  moisture  by  preventing  evaporation  in  every  way  possi- 
ble. 

High  cultivation  should  be  given,  and  the  soil  shoold 
be  prevented  from  baking  by  cultivation  between  irrigations 
when  possible.    Too  early  irrigation  should  be  avoided. 

Yields,  Cost  and  Profit : — The  average  yield  for  the  state 
is  from  100  to  150  bushels  per  acre.  The  largest  authentic 
yield  in  the  state  is  974  bushels  and  48  pounds. 

The  average  net  profit  per  acre,  from  fifty  varieties,  for 
three  years,  at  Laramie  is  f31.15. 

The  average  net  profit  per  acre  for  two  years  at  Lan- 
der is  152.10. 

The  net  profit  per  acre  at  Sundance  for  one  year  is 
$37.50. 

The  average  net  profit  per  acre  at  Wheatland  for  three 
years  is  flO.lO. 

The  best  keeper  of  all  the  varieties  grown  is  the  Blue 
Victor.    In  this  respect  it  cannot  easily  be  excelled. 


UNIVERSITY  OF  WYOMING. 

Agricultural  College  Department. 


WYOMING  EXPERIMENT  STATION, 

LARAMIE,  WYOMING, 


:bilji^i^e:t:"ii>^  i>^o.  33. 

JUNE,  1897. 


BY    THE    OHEMI8T. 


Bulletins  will  be  sent  free  upon  request.     Address :    Director  Experiment 
Station,  Laramie,  Wyo. 


—(6) 


Wyoii  AjtMoM  EpMCll  StaM 

UNIVERSITY  OF  WYOMING. 

BOARD  OF  TRUSTEES. 

Hon.  OTTO  QRAMM>  President,  Laramie 1903 

Dr.  GRACE  RAYMOND  HEBARD,  Secretary,  Cheyenne IdOS 

HENRY  L.  STEVENS,  B.  S.,  M.  D.,  Laramie 1903 

Hon.  TIMOTHY  F.  BURKE.  Cheyenne 1901 

Hon.  JOHN  C.  DAVIS,  Treasurer.  Rawlins 1901 

Hon.  CARROLL  H.  PARMELEB,  Buffalo 1901 

Hon.  MELVILLE  C.  BROWN,  Laramie 1899 

Prof.  JAMES  O.  CHURCHILL,  Cheyenne 1899 

Hon.  JAMES  McAVOY,  Lander 1899 

State  Supt.  of  Public  Instruction  BSTBLLE  REEL Ehc-Offldo 

President  PRANK  PIERREPONT  GRAVES Ex-Offlcio 


AORiCULTURAI.  COMMITTCC  OF  THE  BOARD  OF  TRUSTEES. 

H.  L.  STEVENS,  Chairman Laramie 

OTTO  GRAMM  Laramie 

M.  C.  BROWN Laramie 

President  of  the  University  of  Wyoming. 
PRANK  PIERREPONT  GRAVES,  A.  M..  Ph.  D.,  LL.  D. 

Station  Council. 

F.  P.  GRAVES,  A.  M.,  Ph.  D,  LL.  D Director 

B.  C.  BUFPUM,  M.  S.,  Vice  Director,  Agriculturist  and  Horticulturist 

A.  NELSON,  M.  S.,  A.  M Botanist 

B.  E.  SLOSSON,  M.  S Chemist 

W.  C.  KNIGHT,  A.  M Geologist 

C.  B.  RIDGAWAY,  A.  M Physicist  and  Meteorologist 

G.  R.  HEBARD,  A.  M.,  Ph.  D Secretary 

Superintendents. 

J.  S.  MEYER Lander  Experiment  Farm 

W.  H.  FAIRFIELD,  B.  S Wyoming  University  Experiment  Farm 

The  Horticulturist  in  Charge, 

Wyoming  University  Experiment  Groands 


x'f 


Tlie  Coiposition  of  Freparel  Cereal  FoodF. 


E.   E.   SLOSSON. 


The  introduction  and  extended  use  of  the  prepared  cer- 
eal foods,  ordinarily  classed  as  ^'breakfast  foods,"  amount  to 
a  veritable  revolution  in  the  food  habits  of  the  nation.  Not 
many  years  ago  the  only  foods  of  this  character  in  use  were 
hominy,  rice  and,  later,  cracked  wheat.  Oatmeal  was  almost 
unknown.  Now,  however,  a  great  variety  of  cereal  foods 
IS  in  common  use  in  almost  all  parts  of  the  country  and  the 
market  is  flooded  with  package  preparations  of  wheat,  oats 
and  com,  rivalling  each  other  in  omateness  of  wrapper,  nov- 
elty of  name  and  ingenuity  in  advertising.  The  first 
foods  of  this  character  to  be  introduced  were  poorly  pre- 
pared and  required  a  long  time  and  considerable  skill  to 
properly  cook  them  but  improved  methods  of  milling  have 
now  produced  many  excellent  cereal  foods  prepared  for  the 
table  and  already  partly  cooked.  On  account  of  the  extrava- 
gance of  the  claims  made  for  these  foods  and  the  wide  dif- 
ference in  character  and  price  it  seemed  desirable  that  some 
analyses  should  be  made  to  show  their  real  and  relative 
value.  Accordingly  samples  of  all  the  prepared  cereal  foods 
to  be  found  in  Cheyenne  and  Laramie  were  purchased  and 
analyzed  with  the  results  given  in  Tables  I.  and  II. 

EXPLANATION  OF  TERMS. 

As  this  is  the  first  bulletin  issued  from  the  Wyoming 
Experiment  Station  on  the  subject  of  foods  a  popular  ex- 
planation of  the  meaning  of  the  technical  terms  used  and 
some  discussion  of  the  relative  value  of  food  constituenta 
may  be  necessary. 

Food  is  used  in  the  body  for  two  purposes,  to  supply 
the    waste    of   the    materials    of    which    it    is    composed 
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and  to  supply  the  necessary  energy  for  its  operations 
and  movements.  To  meet  these  two  requirements  by 
food  which  shall  be  of  agreeable  flavor  and  not  excessive 
in  quantity  or  cost  is  the  unconscious  object  of  our  choice 
of  food.  The  three  most  important  constituents  of  food  are 
protein,  carbohydrates  and  fats. 

Protein  differs  from  the  other  two  classes  in  that  it  con- 
tains nitrogen,  one  of  the  essential  elements  of  the  human 
body,  which  can  only  be  obtained  in  this  form.  TJie  proteid 
•compounds  are  often  called  albuminoids  and  form  the  prin- 
cipal part  of  lean  meat  and  egg  albumen.  If  one  chews  a 
mouthful  of  wheat  for  some  time  without  swallowing  it 
there  will  be  left  a  gummy  mass  known  as  gluten,  the  most 
important  form  of  protein  in  grains.  Protein  is  the  most 
^expensive  of  the  constitutents  of  food. 

The  carbohydrates  include  what  we  know  as  starches 
and  sugars.  They  contain  no  nitrogen  so  cannot  enter  into 
the  composition  of  the  muscles  of  the  body  but  they  have 
about  the  same  value  as  sources  of  energy  as  protein  and,be- 
ing  the  cheapest  food,  they  constitute  the  principal  part  of 
•our  diet.  The  carbohydrates  of  cereals  are  mostly  in  the 
form  of  small  hard  starch  grains  which  are  not  easily  at- 
tacked by  the  digestive  fluids.  By  cooking  these  grains  are 
broken  into  powder  and  the  starch  is  partly  changed  into 
the  more  soluble  and  digestible  forms  of  dextrin  and  glucose. 
In  prepared  cereal  foods  the  starch  grains  have  been  crushed 
and  partly  converted  into  soluble  forms  by  means  of  heat, 
pressure  and  moisture,  thus  lessening  the  time  needed  for 
cooking.  The  amount  of  these  soluble  starchefe  and  sugars 
has  been  determined  by  dissolving  them  in  cold  water  and 
is  reported  in  a  separate  column  from  the  carbohydrates 
insoluble  in  cold  water.  Fiber  is  the  woody  portion  of  the 
grain.  It  is  entirely  indigestible  by  man  and  is  therefore 
separated  from  the  nutritious  carbohydrates,  the  sugars  and 
.starches.    Although  it  is  of  no  food  value  yet  it  is  not  ob- 
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jectionable  in  the  small  quantity  found  in  prepared  cereals 
and  it  is  not  certain  that  it  would  be  of  advantage  to  free 
food  absolutely  from  indigestible  matter. 

Fats,  under  which  term  are  included  all  the  oily  mat-' 
ter  of  the  grains,  are  similar  in  composition  to  carbohydrates^ 
but  are  a  more  concentrated  form  of  food  since  they  give_ 
two  and  a  half  times  as  much  energy  to  the  body  as  the  car- 
bohydrates and  protein. 

The  mineral  or  earthy  matter  of  food  is  reported  under 
the  name  of  "ash"  or  the  incombustible  portion  of  the  grain. 
It  includes  a  large  number  of  elements  such  as  potash,  soda^ 
lime,  magnesia,  sulphur  and  chlorine  which  are  necessary 
for  both  bone  and  flesh  but  as  there  is  usually  no  deficiency 
in  any  of  these  the  analysis  need  not  be  carried  further. 
Phosphorus,  which  is  partly  included  in  the  ash,  is  an  ele- 
ment of  such  importance  that  special  efforts  are  made  in 
milling  to  secure  it.  It  forms  seventeen  per  cent  of  the  min- 
eral  matter  of  the  bones  and  the  body  of  a  man  contains 
about  a  pound  and  a  quarter  of  it. 

The  water  in  foods  of  course  is  of  no  value,  but  to  make 
food  absolutely  dry  would  be  both  expensive  and  undesira- 
ble. As  the  percent  of  water  is  so  variable  it  is  difficult  to 
see  the  relative  values  of  different  foods  by  comparing  the 
percent  given  in  the  complete  analysis.  For  that  reason  the 
analytical  results  have  been  calculated  to  a  water-free  basia 
in  Table  II. 

Fmi  Value, — The  compounds  of  hydrogen  and  carbon,, 
which  form  most  of  our  food,  are  transformed  by  their  use 
in  the  body  into  carbonic  acid  and  w^ater  just  as  they  are  by 
burning  in  air,  consequently  the  same  amount  of  energy  in 
the  form  of  heat  or  labor  is  obtained  from  them  by  using 
as  fuel  in  a  stove  or  as  food  in  the  body.  The  cliief  use  of 
food  is  to  supply  energy  to  our  bodies  for  warmth  and  work 
and  the  amount  of  energy  to  be  obtained  from  any  kind  of 
food  can  easily  be  determined  by  burning  a  sample  of  it  un- 
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der  siich  conditions  that  the  amount  of  heat  produced  can  be 
measured  accurately.  Nitrogenous  foods  are  not  consumed 
so  completely  in  the  body  as  by  burning  and  therefore  do 
not  give  quite  so  much  energy  but  the  difference  is  known 
and  can  be  allowed  for. 

'  METHODS  OF  ANALYSIS. 

The  methods  used  in  these  analyses  are  those  adopted 
'by  thfe  Association  of  Oflftcial  Agricultural  Chemists  with 
the  few  variations  here  noted.  All  determinations  were 
made  in  duplicate  except  some  of  the  ash,  phosphorus  and 
fuel  vftlue  estimations.  Air  was  used  as  a  drying  medium 
instead  of  hydrogen.  The  determination  of  water-soluble 
carbohydrates  was  made  to  estimate  the  amount  of  previous 
preparation  or  cooking  the  food  had  undergone.  After  a 
good  deal  of  experimenting  the  following  method  was 
adopted  which  is  rapid  and  sufficiently  accurate  for  the  pur- 
pose. '  'Ten  grains  of  the  food  were  treated  with  lOOcc  of  cold 
water  in  a  stoppered  wide-mouthed  bottle,  allowed  to  stand 
with  o<!casional  shaking  for  twelve  hours  and  then  for 
twelve  hours  without  shaking,  filtered  through  a  folded 
filter  and  measured.  To  this  solution  w^hich  amounts  to  50 
or  80ce  and  usually  gives  a  purple  reaction  with  iodine,  ten 
per  cent  of  its  volume  of  hydrochloric  acid  is  added  and  it 
is  heated  on  a  boiling  water  bath  (at  a  temperature  of  93  de- 
grees here)  for  two  hours.  Then  it  is  neutralized,  measured 
and  the  determination  made  with  Fehling's  solution.  In 
this  way  a  solution  of  the  proper  strength  is  obtained  with 
evaporation.  Duplicates  made  at  different  times  agree  to 
one-tenth  per  cent.  The  fuel  values  were  determined  by  com- 
bustion in  Mahler's  bomb  calorimeter.  A  description  of  the 
api)aratus  and  the  determination  of  its  water  value  may  be 
found  in  a  special  bulletin  on  "The  Heating  Value  of  Wyo- 
ming Coal  and  Oil,"  published  by  the  University  of  Wyo- 
ming in  January,  1895.    Readings  were  made  with  a  tele- 
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scope  to  one-thonsandth  of  a  degree.  The  oxygen  was  passed 
through  a  red  hot  tube  to  prevent  traces  of  oil  being  carried 
over  from  the  pump.*  The  fuel  value  as  determined  by  the 
calorimeter  is  almost  always  a  little  higher  (one  to  five  per 
cent)  than  that  calculated  from  the  composition  by  the  use 
of  Stohmann's  factors^f  4.2  for  starch  and  cellulose,  9.5  for 
fats  and  5.7  for  protein.  The  factors  for  carbohydrates  since 
they  are  of  known  substances  easily  extracted  are  probably 
correct  and  constant,  that  for  fats  is  less  so,  while  the  factor 
for  protein  is  based  on  very  insufficient  evidence  and  is  un- 
doubtedly wrong  in  some  cases.  With  such  foods  as  these  it 
is  probably  too  low,.as  5.9  gives  better  results,  but  our  know- 
ledge of  the  proteids  is  too  incomplete  and  our  method  of 
determining  them  too  inexact  to  decide  upon  a  constant,  if 
such  were  possible.  Calorimetric  determinations  are  now 
exact  enough  to  afford  some  guide  to  composition. 


6,590 


^tohmann,  Kleber  und  Langbein,  Journal  fur  praktUche  Chemie,  j^,  513. 

fZeitschrift  fur  physikalische  chemie,  jo,  410,  and  6,  334.      Experiment  Station   Record, 
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Description  of  the  Foods. 


The  names  of  the  foods  analyzed  and  of  the  manufacturers 
are  given  below  together  with  quotations  from  the  adver- 
tisements setting  forth  the  special  claims  of  the  prepara- 
tions. The  price  given  is  the  cost  of  a  single  package  in  Lar- 
amie or  Cheyenne.  When  different  stores  charge  different 
prices,  as  is  frequently  the  case,  the  lowest  price  is  taken. 

No.  1.  Wheatena,  manufactured  by  Health  Pood  Co., 
N.  Y.  "Made  from  white  wheat,  the  bran  coats  arc  removed 
and  by  a  peculiar  process  the  starch  is  converted  into  a 
soluble  substance.  Can  be  perfectly  prepared  for  the  stom- 
ach by  simply  adding  it  to  boiling  water  or  to  cold  or  hot 
mUk  without  any  cooking  whatever.  Rich  in  phosphatic 
elements,  abundant  in  nitrogen,  deficient  in  starch." 

Size  of  package  4x3x5f .  Price  30  cents.  Weight  of 
contents  32.5  ounces. 

.  No.  2.  Cerealine  Flakes.  Cerealine  Manufacturing  Co., 
Columbus,  O.  "Prepared  from  pure  white  maize.  Will  cook 
in  one  minute."  Package  5^x8^x5^.  Price  15  cents.  Weight 
of  contents  25.8'  ounces. 

No.  3.  Wheat  Manna.  Centennial  Mills,  Spokane, 
Wash.  "From  the  choicest  white  wheat;  hulls  removed,leav- 
ing  pure  white  berry ;  easily  digested ;  cook  ten  minutes." 

Package  8x4|x4f .  Price  15  cents.  Weight  of  contents 
26.8  ounces. 

No.  4.  Quaker  Rolled  White  Oats.  American  Cereal 
Co.,  Chicago.  "Owing  to  our  peculiar  methods  of  manufat;- 
ture  we  do  not  sacrifice  the  sweetness. and  flavor  of  the  oat 
for  the  sake  of  rapid  cooking."  "Boil  twenty  minutes  or 
more." 


The  Composition  of  Prepared  Cereal  Foods,         79 

Package  4x4x8  inches.  Price  15  cents.  Weight  of 
contents  30.6  ounces. 

Ko.  5.  Hornby's  steam-cooked  three-minues  Oatmeal. 
Manufactured  by  the  Clover  Mills,  Buffalo,  N.  Y.  '^Analysis 
prove  these  Oats  to  possess  a  larger  proportion  of  brain  and 
muscle  producing  elements  than  any  vegetable,  flesh  or 
other  cereal  food  now  used  by  man."  "Analysis,  Nitrates, 
19.39,  Carbohydrates  73.27,  Phosphates .3.34,  Water  4.00." 

Package  3^x3x7^  inches.    Price  25  cents.    Weight  of  con- 
tents 31.2  ounces. 

No.  6.  Pettijohn's  California  Breakfast  Food.  Ameri- 
can Cereal  Co.,  Chicago.  "From  wheat,  hulls  carefully  re- 
moved, leaving  nutritious  and  no  irritating  parts."  "Boil 
fifteen  minutes  or  more." 

Package  4^x4^x8  inches.  15  cents.  Weight  of  contents 
31.4  ounces. 

No.  7.  F.  S.  Parched  Farinose.  American  Cereal  Co., 
at  F.  Schumacher  Mills,  Akron,  O.  "Made  from  the  best  am- 
ber wheat,  all  nitrates,  gluten  and  phosphates  retained." 

Package. 2^x4x7  inches.  20  cents.  Weight  of  contents 
30  ounces. 

No.  8.  F.  8.  Pure  Wheat  Farinose.  American  Cereal  Co., 
at  F.  Shuniacher  Mills,  Akron,  O.  "Made  from  the  most 
nutritious  parts  of  wheat  and  is  rich  in  gluten,  nitrates  and 
other  properties  necessary  for  the  nourishment  of  the  mus- 
cles, nerves  and  bones."    "Boil  ten  minutes." 

Package  1^x3x6  inches.  15  cents.  Weight  of  contents 
15.1  ounces. 

No.  9.  F.  S.  Cracked  Wheat.  American  Cereal  Co.,  at 
F.  Schumacher  Mills,  Akron,  Ohio.  "Woody  fiber  and  silex 
thoroughly  removed."    "Boil  one  to  two  hours." 

Package  4x2^x7  inches.  15  cents.  Weight  of  contents 
31.4  ounces. 
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No.  10.  Thatcher's  Germade.  Thatcher  Milling  and  Ele- 
vator Co.,  Logan,  Utah.  "From  Cache  Valley  White  Wheat." 
"It  contains  more  nutriment  than  any  other  article  of  food 
known."    "Cooks  in  a  few  minutes.'' 

Package  4x4x8^  inches.  25  cents.  Weight  of  contents 
54.2  ounces. 

No,  11.  Corniack's  Patent  Process  Nudavene  Flakes. 
American  Cereal  r<L,  Chicago.  "Made  from  pure  northern 
white  oats,  superior  to  any  other  oat  product."  "Cook  in 
twenty  minutes." 

Package  4x4x8  inches.  10  cents.  Weight  of  contents 
31.8  ounces. 

No.  12.  Buckeye  Rolled  Oats.  American  Cereal  Co., 
Chicago.  "It  is  rich  in  nutritious* quantities.  Cooks  in 
twenty  minutes." 

Package  4x4^x8  inches.  10  cents.  Weight  of  contents 
32  ounces. 

No.  13.  Wheatlets.  Lindell  Flour  Mills,  Ft.  Collins, 
Colo.  "Five-pound  sack."  20  cents.  Weight  of  contents 
74.4  ounces. 

No.  14.  Sioux  Wheat  Flakes.  Sioux  Milling  Co.,  Sioux 
City,  la.  "Made  from  California  White  Wheat."  "Cook 
fifteen  to  20  minutes.". 

Package  8x5x4  inches.  15  cents.  Weight  of  contents 
31  ounces. 

No.  15.  Oatmeal  sold  in  bulk,  Laramie.  American  Cer* 
eal  Co.    Ten  pounds  for  25  cents. 

No.  16.  Ralston  Health  Club  Breakfast  Food.  Purina 
Millls,  St.  Louis,  Mo.  "The  Ralston  Health  Club  in  analyz- 
ing the  various  breakfast  foods  on  the  market  found  one 
that  proved  to  be  the  only  perfect  and  by  far  the  most  health- 
ful breakfast  food  in  the  country."    "Cooks  in  five  minutes.** 

Package  5x2^x7.  20  cents.  Weight  of  contents,  31.6 
ounces. 
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No.  17.  Durkee's  Glutena  Food.  E.  R.  Durkee  &  Co., 
N.  Y.  "Of  the  various  eJements  composing  wheat,  the  ni- 
trates, viz.,gluten  and  fiber,form  about  15  per  cent,  the  phos- 
phates 2  per  cent,  the  remainder  consists  of  about  70  per  cent 
of  carbonate  of  starch  and  about  13  per  cent  of  water." 
"Glutena  consists  entirely  of  the  gluten  and  phosphates  of 
wheat."    "Boil  ten  minutes." 

Package  3Jx2x6.  15  cents.  Weight  of  contents  18 
ounces. 

No.  18.  Fould's  Wheat  Germ  Meal.  Daverio  Process, 
Fould's  Milling  Co.,  Cincinnati.  "It  contaiAs  the  best  and 
most  nutritious  parts  of  the  wheat." 

Package  4x2^x7.  15  cents.  Weight  of  contents  30.1 
ounces. 

No.  19.  Golden  Sheaf  Wheat  Flakes.  Sprague  Warner 
&  Co.,  Chicago.  "A  healthy  stimulant  to  nerve  and  brain 
forces  as  indigestible  properties  in  the  wheat  are  entirely 
removed." 

Package  8x4|x4^.  15  cents.  Weight  of  contents  28.9 
ounces. 

No.  20.  Douglas  and  Stuart's  Rolled  Oats.  American 
Flaked  Oat  Groats.  American  Cereal  Co.,  Chicago.  "Super- 
ior to  any  farinaceous  goods  in  this  line."    "Partly  cooked." 

Package  5x3x8,  10  cents.  Weight  of  contents  32.  4 
ounces. 

No.  21.  Velvet  Meal,  Quail  Brand.  Nebraska  City  Cer- 
eal Mills,  Nebraska  City  Neb.  "One  pound  of  properly  pre- 
pared corn  meal  is  more  than  equivalent  to  two  pounds  of 
fat  meat." 

Package  4x3^x7,  10  cents.  Weight  of  contents  38.8 
ounces. 
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Discussion  of  Results. 


The  chemical  analyses  and  examination  of  the  starch 
grains  with  the  microscope  showed  no  evidence  of  the  pres- 
ence of  foreign  cereals,  so  adulteration  may  be  regarded  as 
absent  in  foods  of  this  class. 

The  packages  are  generally  short  weight  but  onJy  in  a 
few  cases  was  there  such  a  discrepancy  between  the  actual 
weight  of  contents  and  that  marked  on  the  wrapper  as  to  in- 
dicate an  intentional  fraud. 

Leaving  aside  the  customary  claims  of  each  food  to  be 
the  best  in  the  market  and  considering  only  the  more  specific 
statements  of  composition,  food  value,  etc.,  it  may  be  said 
that  these  are  in  many  instances  entirely  unreliable  and  mis- 
leading as  to  the  real  character  of  the  food.  When  the  gen- 
eral public  becomes  better  educated  on  the  subject  of  foods 
we  may  expect  advertising  to  take  the  form  it  already  has 
taken  in  many  other  industries,  that  of  an  attractive  and 
intelligent  presentation  of  the  real  merits  of  the  article.  If 
purchasers  of  goods  in  packages  and  cans  would  always 
note  the  brand  and  afterwards  buy  according  to  the  quality, 
it  would  be  a  good  encouragement  to  honest  manufactur- 
ers and  the  grade  of  such  foods  would  no  doubt  be  raised. 
The  chief  advantages  of  package  goods  is  that  the  manu- 
facturer is  made  directly  responsible  to  the  consumer. 

It  will  be  seen  that  there  is  more  variation  in  price  than 
in  composition,  and  that  there  is  no  discoverable  relation  be- 
tween quality  and  price.  Some  articles  are  four  or  five 
times  the  cost  of  others  of  the  same  class  and  apparently  of 
the  same  merit.  It  is  quite  evident  who  pays  for  the  beauti- 
ful advertisements  that  form  the  bulk  of  our  magazines.  At 
the  same  time  it  is  not  the  most  extensively  advertised  foods 
that  are  the  dearest.    The  oatmeal  sold  in  bulk  is  practically 
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the  same  in  composition  and,  so  far  as  can  be  judged  by  per- 
sonal taste,  in  quality  and  flavor  as  that  sold  in  packages 
for  several  times  the  price.  Of  course  in  buying  bulk  arti- 
cles one  is  not  so  sure  of  getting  the  same  grade  or  that  the 
quality  has  not  been  injured  by  long  keeping  and  exposure. 

The  claims  made  for  quick  cooking  are  generally  falla- 
cious. Almost  all  such  preparations  should  be  cooked  for  at 
least  half  an  hour  and  usually  longer  to  insure  the  complete 
digestibility  of  the  starch.  Except  in  the  case  of  com  the 
addition  of  milk  or  cream  is  not  needed  to  supply  any  defi- 
ciency in  the  foods.  Sugar  should  be  used  only  as  a  condi- 
ment. Most  people  in  the  United  States  eat  so  much  sugar 
as  to  quite  unbalance  a  ration  already  excessive  in  carbohy- 
drates. 

The  question  that  will  probably  be  asked  by  most  people 
who  read  this  bulletin  "Which  is  the  best  food?"  is  one  that 
cannot  be  answered.  There  is  no  "best  food."  The  three 
grains  used  have  each  distinctive  and  useful  qualities.  Oat- 
meal contains  more  of  the  valuable  ingredients,  protein  and 
fat,  than  the  other  two  and  approaches  closely  in  composi- 
tion to  a  correctly  balanced  food.  These  facts  do  not,  how- 
ever, exclude  the  use  of  wheat  and  corn  preparations  which 
are  to  many  preferable.  All  that  such  a  bulletin  as  this  can 
do  is  to  give  the  data  on  which  the  judgment  of  the  reader 
can  form  his  own  estimates  of  the  relative  merits  of  the 
foods  analyized.  Human  food  is  generally  selected  on  ac- 
count of  flavor  and  this  as  a  question  of  taste  is  outside  the 
bounds  of  discussion.  The  important  question  of  digestibil- 
ity and  wholesomeness  is  also  one  which  every  man  must 
settle  with  his  own  stomach.  The  older  investigations  on 
this  subject  are  quite  misleading.  Not  every  man  has  a 
stomach  like  Alexis  St.  Martin's  or  Brown-Sequard's,  still 
less  like  a  test  tube  in  a  water  bath.  Recent  experiments 
are  giving  more  reliable  results  but  individual  differences 
are  so  important  that  the  choice  of  food  cannot  be  ultimately 
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decided  by  the  application  of  general  principles.  Abont  85 
per  cent  of  the  protein,  90  per  cent  of  the  fat  and  98  per  cent 
of  the  carbohydrates  in  cereals  are  digestible.*  Composi- 
tion cannot  be  taken  as  a  perfect  guide  to  the  real  valoe  of  a 
food.  One  series  of  experiments  on  the  digestibility  of  whole 
wheat  flour  and  fine  flour  showed  that  a  less  amount  of  the 
valuable  constituents  was  digested  from  the  whole  wheat 
than  from  the  fine  flour  although  the  former  was  8ai>erior 
in  composition.f  The  popular  articles  in  the  newspapers  on 
-dietics  are  for  the  most  part  misleading,  either  because  they 
are  premature  judgments  based  on  insufficient  data  or  be- 
cause they  are  written  in  favor  of  some  food  fad.  Those  inter- 
ested in  the  subject  may  get  reliable  information  from  the 
bulletins  of  theDepartment  of  Agriculture  at  Washington  and 
reports  of  experiment  stations  and  kitchens.  [Farmer's 
Bulletin  No.  23  on  "Foods,  Nutritive  Value  and  CJost,"  Farm- 
er's Bulletin  No.  34  on  "Meats;  Composition  and  Cooking." 
Bulletin  No.  24,  Office  of  Experiment  Stations  on  "Chemistry 
of  Food."  Also  magazine  articles  by  Prof.  Atwater  and 
others  as  in  the  Century  for  June,  1897.] 

♦Report  of  Storrs  Agricultural  Experiment  Station,  1896,  p.  188. 

fChemie  der  menschlichcn  Kahrungs-  und  Genussmittel,  Koenig,  Vol.  I.  p.  43. 
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